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bearded HER it be for a pilot plant or a 10,000 barrel combination 
unit—in fact any refinery control job, from power plant to 
tank farm, there is a Masoneilan control valve specifically designed 
and built for your operating conditions. Each is a development of 
practical engineering based on years of close contact with your 
| aa oe tap has the characteristics required on the job it is 

esigned for—each is carefully built of the most suitable materials. 


Thousands of Masoneilan Control Valves are demonstrating their 
superior performance, longer life and minimum maintenance costs 
every day wherever refineries and gasoline plants are built. Keep 
your units on stream longer and minimize your own headaches by 
socnring Masoneilan Control Valves for ai// refinery requirements. 

ta on any of the many available types, sent promptly on request. 
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Mosz heartening of the moves made by Pe- 
troleum Coordinator Harold L. Ickes was his 
formation of the Petroleum Industry Council for 
National Defense, which had its first meeting 
December 8 and is scheduled 
to meet each month in the 


Vehicle for 


Coordination 


future. 

Although it is too early to 
estimate accomplishments of 
body, it is comforting to know that representa- 
tives from the industry now will have opportunity 
to take part in deliberations which concern what 
the industry can do and what it will be expected 
to do in providing the fuels and lubricants for 
the national defense program. 

There has been too much of finality in Wash- 
ington. Orders come out and leave no opportunity 
for consideration. All too frequently what is de- 
manded is either difficult to accomplish or could 
be accomplished by other means and only the 
industry can determine the proper means. 

The hulabaloo of the shortage on the East Coast 
was an example. As soon as the matter came 
under scrutiny of the government there was final- 
ity in the attitude that sufficient gasoline could 
not be delivered to that area. Then service station 
sales were cut down 10 percent, while threats 
were made to indicate still further curtailment. 


Subsequent events provided that the problem 
could and should have been handled without all 
the fanfare of shortage. The industry had to alter 
and augment its transportation facilities and 
some tankers had to be returned to coastwise 
service. The industry knew how to augment and 
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alter its transportation facilities. Government 
should have known that tankers could be had from 
England. Conferences in the light of what each 
party knew would have saved all the time and 
talk devoted to “shortage.” 

This council will be valuable in handling situa- 
tions of this sort. 


ky LEFT to its own devices the petroleum in- 
dustry can solve the few little problems that face 
it. The inconsistent phase of the situation is that 
government, which is demanding so much of the 
industry, is preventing the indus- 
try from accomplishing what gov- 
ernment seeks. 

All indications are that refining 
plants must process more than 
4,000,000 barrels of oil daily for the first half of 
1942. This, according to reliable figures, is close 
to 100 percent of capacity for refining plants east 
of the Rocky Mountains. Most plants are running 
close to 100 percent now. 

In a few instances, especially along the Texas 
Gulf Coast, plants are running at around 75 per- 
cent of capacity because crude oil is not available. 
Proration regulations simply do not permit these 
plants to have sufficient crude oil of the sort 
needed for full-capacity operation. In the absence 
of intricate processing equipment, these plants 
need oil from particular fields in excess of allow- 
ables of the Texas Railroad Commission. Perhaps 
that condition exists elsewhere. 

If the regulatory bodies were concerned with 
plant output rather than with “inequalities” as 


If Left 
To Itself 
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between oil fields, plant output could be stimu- 
lated thereby. 

It is true, also, that crude oil is being consumed 
at a pace higher than reserves are being added. 
While this is not a problem in refining, the situa- 
tion is one wherein government is responsible for 
preventing a higher rate of exploratory drilling. 
As the history of the industry proves, the most 
effective means of stimulating discovery is a 
higher price for crude oil. 

But while one agency of the federal government 
warns of the disparity between consumption and 
discovery, another agency of government frowns 
effectively on higher crude oil prices. 

If the need for more oil is as pressing as sta- 
tistics indicate, more oil is of far greater conse- 
quence than is the quotation on a price for a bar- 
rel of oil. Perhaps it is too much to expect eco- 
nomic planners to get the idea, but a few million 
barrels of oil needed and not on hand would be 
priceless beyond dollar quotations. 

There are indications that stocks, both raw 
material and finished products, should be in- 
creased. The lowest stock total within two decades 
is no pleasing picture in the glow of a crisis. But 
that is the situation. 

Meanwhile, even men within the industry are 
striving to prevent any increase in stocks. Evi- 
dently these men believe continued forced short- 
age will bring higher prices. The price considera- 
tion here is of about as much value as it is in 
official Washington, where the effort is to keep 
quotations at present levels. 

It would be well if both the government and 
conflicting interests within the industry would 
back away from quotations and regulations and 
let the old and effective play of supply and de- 
mand have a hand in coming to that desirable 
situation of sufficient crude oil in tanks and suf- 
ficient products in other tanks. 

The industry itself has accomplished that in 
the past. It can do it again, if left to itself. 


. the logic of the reasoning is con- 
fusing, it seems at times that official Washington 
mistakes the price of a product for a sufficiency 
of the product. Only recently the Office of the 
Price Administrator has fixed 
some prices, in one instance 
oil, in the other steel drums, 
and the wonder of it all is 
how either of these acts is to 
contribute to the supply of either. 

In the case of oil, the explanation has been 
given that the order is not for the purpose of 
preventing price increases but rather to hold a 
price spiral in check until cases can be studied. 


The Price Is 
Not the Thing 
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In the case of steel drums, the administrator made 
an order on the basis that prices simply had gone 
too high, so high that the drum often was worth 
more than its contents. 

Equally confusing is how effective these orders 
are when the administrator admits that he has no 
authority. Evidently authority is not needed, as 
fear seems to be equally effective. 

If the whole program in Washington has any 
objective it is to help in providing additional sup- 
plies of materials, oil and steel drums included. 
Price tampering will not provide an additional 
barrel of oil and it will not increase the number 
of steel drums, either new or used. The contrary 
is true. Higher prices for any product will aug- 
ment supply more effectively than a truck load of 
official orders. 

Perhaps the confusion has Washington in hob- 
bles. Some agencies admit their objectives of in- 
creasing supplies. But others write orders which 
will curtail supplies. 


 ————— there has been improvement in 
the movement to have all of the gasoline-tax 
dollar spent on highway building and maintenance 
part of it still goes to other purposes and even in 
highway building there is a 
tendency to divert gasoline 
tax money to county roads 
and city streets. 

The American Petroleum 
Industries Committee re- 
cently gave this split in the 
spending of the gasoline-tax dollar: 28 cents goes 
to highway construction 19 cents goes to high- 
way upkeep; 19 cents goes to local roads; 12 
cents goes to debt retirement; 16 cents goes to 
non-highway purposes. 

It is interesting to note the growth in diversion 
to local roads, as the committee sums it up: 

“In 1923 a total of $15,000,000 of the gasoline- 
tax revenue was shared by the states with the 
counties. In 1940, despite the fact that the counties 
had turned over to the states more than 250,000 
miles of road, the counties’ share of the state 
gasoline tax revenues stood at $160,548,000.” 

Another observation concerning debt retirement 
is that bond issues double the cost of roads. Inter- 
est and other services on the debt make a mile 
of road cost twice what it would had the cash 
policy been followed. 

Just plain diversion, use of gasoline-tax revenue 
for other than highway purposes, is decreasing 
and is now restricted to a dozen states. 

The other 2 cents of the tax dollar goes to 
collection, administration cost, traffic control and 
similar purposes. 


Keep Kicking 
Gasoline Tax 
Around 








Turbines for Power Generation 
From Industrial Process Gases 


JOHN GOLDSBURY and JOHN R. HENDERSON 
Turbine Engineering Department, General Electric Company 


Whasy modern industrial processes involve the 
production or use of gases or vapors under pressure. 
It is apparent that certain desirable reactions take 
place more effectively under pressures above at- 
mosphere. In some cases the gain in the quality or 
quantity of the product seems to be well worth the 
cost of air or gas compression. In the case of natural 
gas, the compression as well as the gas itself is 
contributed by nature. In any case, when a con- 
tinuous flow of gas is available under pressure above 
atmosphere, it will be well to consider whether 
advantage cannot be derived from expanding the 
gas through an elastic fluid turbine. 

This term elastic fluid turbine is used to denote 
the general class of turbines which are operated by 
the expansion of any gas or vapor. The general 
features are the same as those of the steam turbine, 
but the dimensions, materials and design details will 
be determined by the particular elastic fluid used as 
well as by the pressures and temperatures involved. 

Not only may it be found that the usé of a turbine 
will improve some established processes or increase 
the economy of operation, but the possible advan- 
tages of a turbine may turn the balance in favor of 
new processes being considered. 


In some cases certain difficulties may arise, such as 
corrosiveness of the gas, presence of liquid, gummy 
or solid particles carried by the gas or arising from 
physical or chemical changes, etc. If, however, the 
advantage of using the gas in a turbine is great, ways 
of overcoming these difficulties can frequently be 
found. 

In general, the justification for a turbine would be 
the power which it could produce, but an increasing 
number of processes are being considered in which 
the advantage of the turbine is the reduction in gas 
temperature due to the energy absorbed by the 
turbine. At least one such application has been 
made and several others have been considered. 

The most important development so far in the use 
of turbines driven by industrial process gases other 
than steam is found in connection with certain 
catalytic petroleum refining processes. In_ these 
processes carbon is deposited on the catalyst. The 


carbon must be burned off and the catalyst regen- 


erated at frequent intervals. In several of these 
processes it is apparently most effective and eco- 
iomical to burn off the carbon under pressure. In 
-ome cases the pressure is as high as 300 pounds 
nd much higher pressures have been proposed. 
several catalyst retorts are frequently used so that 
ne or more can be undergoing the regeneration 
processes continuously. The maximum regeneration 
‘emperature is controlled either by tubes through 
‘hich a coolant is passed or by recirculation of some 
the products of combustion which have passed 
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‘tim paper presents a discussion of the fields of 
application for turbines operated by industrial 
process gases and natural gases, examples of the 
mechanical details of actual turbines which have 
been built for such applications, a simple method 
for calculating the energy available in a pure or 
a compound gas for specific operating conditions, 
and the properties of various gases for use in such 
calculations. After a study of the available data 
on gas properties, the authors have selected for the 
working curves what they considered most authentic. 

This paper was presented before the meeting of 


the American Society of Mechanical Engineers, 
Louisville, Kentucky. October 16, 1941. 











through a waste-heat boiler or by other suitable 
means. There is, then, a steady flow of these products 
of combustion or flue gas which is of no further use 
to the process. The heat could, of course, be par- 
tially recovered in a waste-heat boiler or other type 
of heat exchanger, but the pressure potential would 
be largely wasted. The pressure potential can be 
utilized and a large portion of the heat removed 
by passing the gas through a turbine. 

The illustration in Figure 1 shows a 3500-horse- 
power flue-gas turbine on the test floor. A cross 
section view through this turbine is shown in Figure 
2. The description given below indicates some of the 
problems which must be considered in connection 
with such turbines. 

With some grades of process charge sulphur will 
be deposited on the catalyst. This will appear as SO, 
in the flue gas. In order to avoid corrosion from this, 
as well as from any other possible corrosive com- 
ponent in the gas, it was decided to make the rotor, 
buckets, nozzles and some other parts of this par- 
ticular turbine of a high grade of stainless steel, while 
a low-alloy steel was used for the casing parts. Valve 
trim was of stellite, interior packings. were of a 
special cast iron and outer shaft packings of carbon. 
Recent tests have indicated that less expensive and 
more easily workable materials will probably be 
suitable for many of the parts when the corrosive 
components of the gas are only SO, and water. 

As further protection against corrosion it is 
planned so far as possible to operate the turbine only 
at exhaust temperatures will above the condensation 
points of any acids likely to be present in the gas. 
When the turbine is to be shut down for any extended 
period, hot dry air or neutral gas will be blown 
through the casing, packing glands and valves to 
purge out all traces of the gas, and precautions will 
be taken to prevent any gas from leaking into the 
turbine during such periods. 

Although no solid materials in appreciable quanti- 
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FIGURE 1 


ties are expected to be entrained with the gas, pro- 
vision has been made for the admission of air to the 
shaft packing glands, if that is necessary to prevent 
such material from settling in the packings. Space 
has been allowed for assembly of special interstage 
packings which can also be sealed with air if experi- 
ence indicates the need. 

Because of the large coefficient of thermal expan- 
sion of the stainless steel rotor, it was necessary to 
use particular care in designing packing and other 
clearances to prevent any possibility of rubbing, even 
under large and rapid changes in load or operating 
conditions. In general, the turbine was designed for 
simplicity and ruggedness rather than highest effi- 
ciency. The first of the three stages is velocity com- 
pounded with two rotating bucket rows and with 
circular nozzle ports. Maximum turbine efficiency, 
together, doubtless, with other refinements contribut- 
ing to plant economy, can come later, when the ex- 
perience necessary for determining the best over-all 
arrangement is available. 
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The diagram in Figure 3 shows the control 
arrangement for this turbine. The mechanism is such 
that speed can be held constant at any set value 
within the setting range of the governor, in this par- 
ticular case, from 2800 to 4000 rpm. The speed gov- 
ernor (a) controls a single admission valve (b) 
through an oil-operating cylinder, not shown. In 
order to assist the speed governor in holding constant 
speed in spite of -large variations in gas-main pres- 
sure, a constant-pressure governor (c) is used to 
control the pressure ahead of the speed-governing 
valve. The pressure governor controls a valve (d) 
which by-passes excess gas around the turbine. Fluid 
restoring links, not shown in the diagram, permit 
very close net speed and pressure regulation com- 
bined with instantaneous regulation broad enough to 
be stable. 

This particular turbine was designed to be installed 
out of doors, and the sheet metal lagging, oil-tank 
cover, etc., were consequently made weatherproof 

In Figure 4 is shown the control diagram for an- 
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other flue gas turbine of 885 horsepower capacity. 
In this case a 1460-horsepower steam turbine is 
coupled to the same shaft for starting and for supple- 
menting the gas turbine power. 

Referring to the diagram, it will be seen that both 
turbine admission valves, (b) and (d), are controlled 
by one speed governor (a) through oil relays. The 
linkage is arranged in such a way that the gas- 
turbine valve (d) opens first, the steam-turbine valve 
(b) then opening to whatever extent is necessary to 
make up the difference between the load required 
and the power which can be obtained from the gas 
turbine under the particular conditions considered. 
The steam valve has an overtravel in the closed 
position, so that it does not lift above its seal until 
the gas valve is nearly wide open. 

Although there is only one speed governor, a sepa- 
rate emergency overspeed governor is provided on 
each turbine, to prevent runaway of either turbine or 
case of loss of its load. The emergency governor (f) 
on the gas turbine will dump the oil pressure from 
the gas-admission-valve cylinder (e) only, while the 





* Based on 1939 production of 2,435 billion cubic feet—World Al- 
manac, 1941. 


emergency governor (g) on the steam turbine will 
dump the oil pressure from both the gas- (e) and 
steam- (c) admission-valve cylinders, to cover the 
case of complete loss of load on the compressor. 

The governing mechanism also includes a device, 
not shown on the diagram, to admit a small steam 
flow to the steam turbine to carry away the heat 
resulting from windage of the buckets, rotating idly 
while the compressor is being driven by the gas 
turbine. Steam is also supplied to the shaft seals of 
the gas turbine, to prevent leakage of gas. 


The speed setting of the governor (a) can be regu- 
lated either automatically by the pressure control (h) 
or manually by the hand-wheel (i). 


Natural Gas 


Another large potential field for power from expan- 
sion of gas through turbines is the natural gas indus- 
try. It has been calculated that the total work which 
might theoretically be thus extracted from the annual 
production of natural gas in the United States is of 
the order of one and three quarters billion kilowatt 
hours.* Numerous very small turbines of standard 
steam designs are being operated by natural gas and 
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used to drive pumps and other apparatus. However 
there are undoubtedly many cases where no power 
is derived from expansion of the gas, but where the 
pressure drop from the well to the point of use is 
much greater than is really needed to overcome fric- 
tion losses in pipes of reasonable size. 

In the repressuring process of liquid extraction 



































3800 
Centro! Diagram for Mp. Flue Ges Turbine 


from natural gas, well pressures run from 1500 to 
3000 or more pounds per square inch, while the pres- 
sure in the absorption tower is usually from 1000 to 
1500 pounds per square inch. Since the amount of 
liquid extracted increases with decrease in tempera- 
ture, any power extracted by passing the gas through 





issues from the wells is very low compared with that 
of combustion gases. It is frequently less than 120° F. 
When such gas is expanded through a turbine, the 
temperature at the turbine outlet may be below 
freezing. This not only requires the use of materials 
which retain their ductility and strength at such low 
temperatures, but also introduces a possible difficulty 
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Fig 4 
Governing Mechanism for Dual Drive 
Flue Ges Turbine ond Steam Turbine — Compressor Se* 


from ice formation. If considered advisable, moisture, 
hydrates, and even carbon dioxide can be removed 
from the gas before it enters the turbine. 

In one natural-gas application where turbines were 
used to drive electric generators, special precautions 
were taken to avoid danger from ignition of gas 

which might leak from 
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the packings. One of 
these precautions was 
the use of a firewall be- 
tween the turbine and 
the generator. Another 
was the use of beryl- 
lium copper for the 
trigger of the emergen- 
cy overspeed governor 
in order to prevent 
sparks when the emer- 
gency governor bolt 
3 strikes the trigger. An 
5 explosion - proof speed 
synchronizing control 
motor was also used. 
There are, of course, 
other processes than 
those mentioned above 
in which gases are ex- 
panded through  tur- 
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a turbine would contribute also to the yield. The 
turbine could be designed to separate out a large 
portion of the liquid from the gas by centrifugal 
force, and might thereby replace one or more of 
the extraction devices normally used. Taking a case 
where 50,000,000 cubic feet of free gas per day are 
processed with a gas main pressure of 2000 psi. drop- 
ping down to 1000 psi. at the absorption towers, if 
we assume a temperature of 100° F. at the main and 
a net pressure ratio of 1.8 for the turbine after allow- 
ing for pipe losses, the net power obtainable will 
be approximately 650 horsepower. 

The temperature of natural hydrocarbon gas as it 
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bines, but it would 
seem probable that very much more can profitably 
be done along these lines. 

In order to determine in any particular case 
whether it will be profitable to expand a gas through 
a turbine, a calculation or estimate must be made of 
the power obtainable. The nomograph in Figure 5 
can be used for rough work to obtain quickly ap- 
proximate outputs from given quantities of gases at 
various temperatures and pressure ratios. A formula- 
tion has been introduced whereby turbine efficiency 
is included on a basis which gives approximately the 
correct characteristic with respect to size, but ol 
necessity many variables cannot be evaluated in such 
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a chart. The reduced size of the chart due to page 
space limitations in itself precludes accurate results, 
but for very rough approximations it may be found 
useful. 

An example of the derivation of turbine output by 
the use of the nomograph in Figure 5 is given at the 


ig. 6 
for Steam 








0.8 
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end of the paper. For comparison the same example 
is also worked out by the method described below. 


For more accurate determinations something must 
be known of the properties of the gas and suitable 
methods must be used to calculate the available ex- 
pansion energy. Though much work has been done 
on measurement of the thermodynamic properties of 
the common gases, the reports of many of these 
measurements are scattered through various peri- 
odicals and other publications. A large amount of 
work is necessary to assemble this data and convert 
the various quantities to common English units. 
l‘or the convenience of engineers who wish to use 
these properties, the p-v-T relationships of several 
common gases are given here. In general the com- 


fig. 1 
for Dry Air 
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plete range of temperatures for which data were 
found is given, and in several cases extrapolations 
have been made by means of the Beattie-Bridgman 
equation of state or by: other means. The range of 
pressures for which data were given was usually 
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more than adequate for normal use. These p-v-T 
relations are presented on charts which are neces- 
sarily of restricted size, but determinations from 
them will be accurate enough for most purposes. 

A method for obtaining quite accurately turbine 
inputs or theoretical power outputs for superheated 
gas expansions is described below. This method has 
been found very convenient for such calculations. 
For a pure gas the accuracy of the results depends 
chiefly on the accuracy of the available data on the 
properties of the gas and on the accuracy of the 
secondary data derived from the basic data. In calcu- 
lations with superheated steam through a very wide 
range of initial pressures, initial temperatures and 
pressure ratios, the inaccuracies due to the approxi- 
mations of the method itself are seldom as great 
as one half of one percent when compared on the 
basis of available energy per pound with those 
derived directly from the Keenan and Keyes tables. 
Since both the basic and derived steam properties 
are also taken from these tables and from the accom- 
panying curves, the comparison was between two 
methods of deriving available energies from these 
properties. 

The method being described is based on the as- 


sumption that if the initial specific volume can be 
FIG. 8 “> FOR NITROGEN (N,) 
P+ PRESSURE, LB. /SQ. IN. ABS. 
ve Cu. FT./L8. 
T= TEMPERATURE °F, ABS 


DASH LINES INDICATE EXTRAPOLATION 


found and if a suitable mean value of isentropic 
exponent can be obtained, the available energy from 
the expansion of one pound of any gas from given 
initial pressure and temperature to a given final pres- 
sure can be determined from the formula 


144 en Z (2)*F] 
778 Be Et Oe 


Where E is the available energy in Btu. per pound of gas, 
Pi - the initial pressure in pounds per sq. in. abso- 
ute, 
p2 is the final pressure in pounds per sq. in. absolute, 
vi is the initial specific volume in cubic feet per 
pound, 
is the mean isentropic expansion exponent. 





= at (1) 


and k 


If the gas flow is given in cubic feet per minute of 
free gas, (60° F., 14.7 pounds per square inch, abso- 
lute) the turbine output in horsepower is 


Qx60XMXEXe 
2545 X 380 


is the gas flow, 

is the molecular weight, 

is the turbine efficiency, which must be assumed 
or obtained from the manufacturers. 





= 6.2 (10)° OMEe (2) 
Where Q 
M 

and e 


For a perfect gas, k is constant throughout the 
expansion and the formula is exact. Also, for a per- 
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fect gas, p, v, == RT,. With temperature, T,, in de- 
grees Rankine or Fahrenheit absolute, and p and v in 


agin 
Sore. With ‘ail actual 


the unites given above, R= M 


he 


—— is not constant. Curves of plotted 


T ei 
against temperature at different pressures are shown 
in Figures 6 to 14 inclusive, for several common 
gases. References are given at the end of the paper to 
the sources of the data for each chart. 


gases 


“ 





Curves of plotted against p,/p, for various 


r 


1 V 1 
values of k are shown in Figure 15. These curves 
may also be used for determining the energy of isen- 
tropic compression by using the curves above k= 
1.0. In this case formula (1) becomes 


of ee ps \.e=1 ] 
E= EP Er (2) _ 


Enlarged curves for greater accuracy can readily be 
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prepared from calculations using formulae (1) and 





(1a). Plotting against k for constant values of 


Pi Vi 
p,/p. facilitates accurate interpolation, but many 
curves are required. 

Curves of k vs. T for constant values of p are 
shown in Figures 16 to 18 inclusive for three gases. 
The zero pressure curves are calculated from the new 
values of Cp, derived from spectroscopic investiga- 
tions. The formula used for k, was 


the 
Cvo 





Ko = 1.985 = (3) 





Values of k at pressure other than zero were 
derived from the formula 





o (2) Cp : 
kN by Je Ce (4) 
' Oty 
where Cp = Cp. — J 9 i (3) > Op (5) 
(dv/0T)*, 


and Cv=Ce+T "Galo (6) 
Calculations of k using this formula are quite 
laborous. The derivatives were obtained by taking 
the ratios of differences at small intervals. The con- 
sisitency of these differences was improved by taking 
second differences, and drawing smooth curves 
through them, then calculating new primary differ- 
ences from the smoothed second differences. Fortu- 
nately, except at large pressure ratios, the energy 
per pound of gas is not sensitive to the magnitude of 
k, within the normal range. For this reason, it is 
Fig. . 
aE fer Mydregen (Hz) 
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frequently sufficiently accurate to use k, with no 
allowance for the pressure effect. This is particularly 
true for components of a gas mixture whose partial 
pressures are low. Curves of k, plotted against T for 
several gases are shown in Figure 19. 

It is often possible to select byinspection from the 
curves a value of mean k which is sufficiently accu- 
rate for ordinary requirements. Where greater ac- 
curacy is required, the following method will help. 

Consider first the case of a gas for which only 
curves of k, against temperature are available. The 
end temperature, T,, for isentropic expansion can be 
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calculated, using an assumed value of mean k from 
the formula 


nan(B) q 


A mean value of k between T, and T, can then be 
determined. Usually it is sufficiently accurate to use 
T,+4T 
the value of k at the mean temperature, —*, 
If curves of k are available for a sufficient range 
of both temperature and pressure, calculate T, by 
formula (7). If the temperature drop is small, it will 


k,--k, 
2 


is read from the curves at p, and T, and k, at p, 
and T,,. 

Since the path of isentropic expansion on the k — T 
plane may not be a straight line, it will be well, in the 
case of large pressure ratios, to divide the temperature 
drop up into two or more approximately equal parts. 
The end pressure for each successive expansion can be 
determined from the formula 


T; \_* 
p= pil T, \re (8) 


the subscripts in this case referring to the beginning and 
end points of the partial expansions. A mean value of k 
can then be determined for each partial expansion and 
these averaged to obtain an overall kn. 

If it is found that the assumed value of ky used in 
formula (7) is too far off from the final value, the 
process must be repeated. 

In the case of gas mixtures the accuracy of this 
method will depend also on the accuracy of the method 
used for obtaining the combined properties as well as 
on the time which can be given to deriving curves of 


, where k, 





be sufficiently accurate to use k, = 








combined properties. Combined values of a based on 


Amagat’s law are usually more reliable at high pressure 
than those based on Dalton’s law. Combined values of 


x for many of the hydrocarbon gases and some others 


can be obtained with good accuracy from charts of 
generalized properties based on reduced pressures and 
temperatures and on pseudo critical pressures and tem- 
peratures. This method was developed by W. B. Kay* 
and is described in “Industrial Chemical Calculations” 
by Hougen and Watson. This book contains a great deal 
of useful information on gases and gas mixtures. What 
is probably a still more accurate, but rather laborious 
method, also described in Hougen and Watson’s book, 
was developed by Prof. E. R. Gilliland? of Massachu- 
setts Institute of Technology. 

Assuming Amagat’s law to hold, an assumption which 
is sufficiently accurate for most work at any but very 
high pressures, combined values of - can be readily 
obtained from the formula 


iV 41Vi Vv. 
Combined 9 =" bio bet. xa (9) 





The subscripts 1, 2, etc. here refer to the individual 
values for the several component gases taken at the 
same pressure and temperature that are being con- 
sidered for the mixture. b,, b,, etc. are the fractional 
parts by weights of the component gases. 

A method of obtaining values of combined k which 
is justified by the perfect gas laws, has been proposed 
by Allen Keller, Mechanical Engineer, General Electric 
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Company, Lynn, Massachusetts. It is doubtful whether 
the effective error due to the use of this method with 
actual gases is of appreciable magnitude except at ex- 
tremely high pressures. No more suitable method is 


known to the writers. In this method 





Combined k = (10) 


=>-— 
k—1 
in which a is the fractional part by volume of a com- 
ponent. 
Changes from fractional parts by weights to frac- 
tional parts by volume and vice versa can be made by 
means of the following formulae 


— bM — am =z ji. —% E 
a 7b uw’ M (am), 5 (>) 





If many energy calculations will be required for a 
given gas mixture, it will be well to compute values of 
— PV 
combined T 
plot up curves. This will be found much simpler than 
working up a Mollier Chart for the gas on a scale 
which will give corresponding accuracy. 

The approximate temperature drop from turbine 
inlet to exhaust can be obtained from the monograph 
in Figure 20, when the horsepower corresponding to a 
given volume flow and isentropic expansion exponent 
is known. 

Although the calculation method just described is 
derived for theoretical power outputs of superheated 
gases, experience with steam and mercury indicates that 
the supersaturation effect will prevent any serious inac- 
curacy in using it for calculating turbine outputs for 
expansions down to approximately one-half of the pres- 
sure at which the isentropic expansion crosses the 
saturation line or the dew line, in the case of a com- 
pound gas. The turbine efficiency used should be that 
based on complete superheated gas expansion. Exhaust 
temperatures determined from Figure 20 may, however, 
be incorrect in such cases. Vapor pressure curves for 
several gases are given in Figure 21. 

The illustration in Figure 22 of the comparative 
physical sizes of turbines operated by several gases may 
be of some interest. The turbine operated by mercury 
is assumed to have one expansion stage. The numbers 
of expansion stages for the other turbines are in pro- 
portion to the available energies of their gases as com- 
pared to the available energy for the mercury. The 
relative number of stages is indicated by the turbine 
barrel length as compared with that of the mercury 


and k over sufficiently wide ranges and 
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turbine. The comparative inlet and exhaust sizes, worked 
out on a consistent basis, are also shown in the illus- 
tration. 

Certain useful data-on various gases are tabulated in 
Table 1. 


Summary 

1. It is probable that many engineers who are associ- 
ated with or considering processes in which gases are 
available under pressure will welcome a simple and 
accurate method of estimating the power output which 
can be obtained from a flow of gas expanding in a 
turbine between given pressures. Such a method is 
given in this paper, 

2. Certain processes may be improved or operated 
more economically by the installation of turbines to 
derive power from the expansion of gases whose energy 
might otherwise be wasted or inefficiently used. 

3. In some cases the reduction in temperature result- 
ing from expansion through a turbine may be mcre 
important than the power obtained. 

4. By expanding gases through turbines rather than 
wastefully through valves and small pipe lines, power 
can often be derived which will replace power derived 
from the burning of fuel and thus help to conserve fuel. 


Example of the Derivation of Turbine Shaft 





Horsepower 
by volume 
(mol. fraction) 

Gas Composition Mesh. Scie ee ol 8211 
ANE eS th Li ee 0753 

Prepee ns oo AEs eh BS .0426 

PROON s «b cristae os te teehee .0140 

Carbon: Dioxide. 6. oii. 64 .0470 

1.0000 


Initial Pressure 
Final Pressure 
Initial Temperature 
Gas Flow 


75 pounds per sq. in. absolute 

15 pounds per sq. in. absolute 

340° F. 

8000 cu. ft. per min. at 60° F. and 14.7 
Ibs./in.’ absolute 


I. Derivation of Output from Figure 5. 
From the k, curves on Figure 19 select by inspection 
an approximate mean value of isentropic exponent. The 
relative portions of the various component gases and 
the locations of the curves indicate that km for the 
combined gas will fall a little below the curve for 
methane. As a mean temperature we may take 100 less 
than the initial temperature. Since the k, curves are 
plotted against absolute temperature the mean tempera- 
ture will be 340° — 100° + 460° = 700°. It would ap- 
pear then that a value of 1.24 for mean k is approxi- 
mately correct. 
This example is shown plotted in Figure 5, and the : 
dash lines and arrows indicate the path to be followed 
Fig. 22 
Comparison of Turbines Operated by Various Goses 
3500HP = Inlet ~ 170% G, 1000 'F, Back Pressure - 56. 
ASSUMP TIONS 
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No of stoges for other turbines proportional to evoileb, energy per (bt of got 
Barrel lengths are proportional tothe number of Slopes 
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Assume km — 1.24 as in I. From formula (7): 


— 0.1935 
T, = 800(73-) ct nee SOOT gk 


in working out a solution with this nomograph. The 
operating conditions chosen for the example, together 
with the efficiency assumed in the nomograph, give a 


: : 1.365 
turbine shaft horsepower of approximately 800. 





— 800+ 586 _ pa20 
Il—Derivation of Output from the Properties of the Com- Ta = 2 693°F. abs. 


ponent Gases, the Perfect Gas Energy Formula and an 


Assumed Turbine Efficiency. Values of kn for the component gases are read from 














































































































: Vv 
Weight the curves on Figure 19 at 693° and values of tad 
Fraction 7. 
Volume Fraction am : ‘ J : 
oe Mal’ Fraction | Mol. We. Comet from Figures 12, 13, 14, 8 and 10 at 75 psi absolute 
Component a m am M and 800° F. absolute. 
Methane............ 8211 16.03 13.15 .666 
DOME Lisdii's anc cts (0753 30.05 2.26 1114 
Propane............ 0426 44.06 1.88 1095 
Nitrogen............ .0140 reed on ot a a kn pi vi bane pi V1 
Speen Syemee. - .---] ~ ese uo aan Component km km-1 km-I Ti T: 
M=19.75 1.000 
Methane.......... 1.26 3.156 3.977 .669 445 
DOME, oir ice 1.15 .502 .578 1355 041 
rr 1.11 .387 .430 -238 .023 
Nitrogen.......... 1.395 1035 049 1384 .008 
Carbon Dioxide... . 1.255 .184 .231 .243 .025 
Theoretical 
pv 4,264 5.265 542 
Boiling —=R 
Temp. @ | Critical By 
, ne Pressure "ag 10.72 
Mol. Wt.| in.* abs. | po #/in. emp. =— F 
Gas Formula} M oR abs. % M Combined km = == 1.235 
"Fe i eRe 28.97 sale 1547.0 238.5 3701 
Ammonia............ NHs3 17.03 431. ! . d : Z 
RSP iF 39.93 157.5 706.0 272.2 -2687 In Figure 15, at k = 1.235 and P1 = 5.0 E = ¢759 
Carbon Dioxide. ..... CO2 44.00 | 347.4 1073.0 548.0 2437 D2 ©, Oi 
Carbon Monoxide. ...| CO 28.00 | 149.6 514.6 241.7 3829 
Chlorine............. Cla. 70.91 420.3 1185.0 750.8 1512 DV: 
I tao teneneedes CeHe 30.05 332.9 J . ‘ : = 
Bthylens............ Calls | 2808 | 305.0 7482 | 500.0 | 3825 Combined *~ = .542 
MR dar, «40's neclds e 4. a ¥ ‘ ? ~~ os 
in,.....).. He 2.016 238.7 11882 Rs 96 5.319 E = .258 X .542 & 800 = 111.8 Btu. /pound. 
Hyd Chloride 36. 2. ' ° : ° ° 
Hydrogen Sulfide.....| HaS | 34.08 | 379.6 1307.0 | 6733 3147 The ”“ ort) 1S . cu. ft. per min. at 60° F. (520° F. abs.) 
ethane....... CHa 16.03 201.0 673.5 343.2 6690 an .7 psi. abs, 
Meroury....... ...| He 200.61 | 1134. ; 
ape Ne 20.18 | 49.1 382.0 80.1 ‘5320 A ee 
Nitric Oxide......... NO 30.01 | 216.4 956.0 322.8 3572 M ~ 19.75 . 
sass | Mo | Ba] Bet | ats | Bet | 3a g000 x 60 
Nitrous Oxide........| Ne 44, — SOW X 00 _ 
ee... O2 32.00 | 162.4 730.8 277.8 "3350 Weight flow 24,960 pounds per hour. 
Propane............. Calls 44.06 411.7 1322 663.7 2435 24,960 X 111.8 
Sulfur Dioxide....... 2 .06 s Y J j : . sane pias cae ’ af 8 
papa H2O | 18.02 | 671.6 | 32062 | 11645 ‘5948 Theoretical horsepower 2545. ~~ :1096 
Assuming a turbine efficiency of .725, the turbine shaft horse- 





power is 795. 














4. AIR—“International Critical Tables,” Volume 3, pages 9 and 10. 
Amagat, Penning, Witkowski, Holborn and Otto. 
5. NITROGEN—‘“‘Smithsonian Physical Tables,’’ 1933 Edition, page 
146, Bartlett and Collaborators. 
“International Critical Tables,” Volume 3, pages 17, 18 and 19. 
Bartlett, Holborn and Otto, Kamerlingh, Onnes and Urk. 

; ° 6. OXYGEN—“‘International Critical Tables,’’ Volume 3, ages 8 
constant volume specific heat, Btu./Ib./ F. ; and 9. Amagat, Holborn and Otto, Kuypers and Onnes, PNijhoff 
available energy of isentropic expansion or compression, and Keesom. 

Btu./Ib. 7. CARBON DIOXIDE—“‘International Critical Tables,” Volume 3, 


Meaning of Symbols 


a = fractional part by volume (of a component in a mixture) 
b= fractional part by weight (of a component in a mixture) 
constant pressure specific heat, Btu./Ib./° F. 


hoe eS 
Hl th 


come * ienc dimensionless pages 11 and 12. Amagat. 
€ ihe turbine mye . ws . ansion or com ression 8. HYDROGEN—“‘International Critical Tables,’”’ Volume 3, pages 4, 
k = exponent of isentropic exp; ap 5 and 6. Holborn, Holborn and Otto, Verschoyle, Onnes and Pen- 
M= molecular weight of a pure gas or equivalent molecular ning, Crommelin and Swallow, Witkowski, Bartlett, Bartlett, 

weight of a gas mixture Cupples and Tremearne. 

— as nt in a gas mixture 9. METHANE—“Properties of Methane,’’ Kvalnes and Gaddy, 
m molecular weight of a component 8 Journal of the American Chemical Society, Volume 53, page 394 
p = pressure, lb./sq. in. abs. ish (1931). 

Q = gas flow, cu. ft./min. at 60° F. and 14.7 Ibs./in.* abs. 10. ETHANE—Beattie, Hadlock and Proffenberger, Journal of Chem- 
(i.e., free gas) ical Physics, Volume 3, page 93 (1935). 
pv 11. PROPANE—“P-V-T Relations for Propane,’’ W. W. Deschner and 

_— — -“_— G. G. Brown, Industrial and Engineering Chemistry, Volume 32, 

R = gas constant =~7 pages 836 to 840 (1940). 
T = temperature, °F. abs., or “Rankine MOE romnge per hoe some ot che preceding data have been made 
pam . y means of the Beattie-Bridgman formula as given in ‘‘Indus- 
v = specific baewon cu. 2 /S. trial Chemical Calculations,” by Hougen and Watson, Second 
( )o refers to condition of gas at zero pressure } Edition, John Wiley and Son. 
*( ), refers to condition of gas before expansion or compression , SPECIFIC HEATS AT ZERO PRESSURE 
*( ), refers to condition of gas after expansion or compression (Used ~! calculations of isentropic expansion exponent at zero 
dition of gas at the critical point pressure. ; 
( Je ee - con i * ee ot 5.000 5 1. STEAM, NITROGEN, OXYGEN, CARBON DIOXIDE, HYDRO- 
( )m refers to mean value 1 » GEN, CARBON MONOXIDE—“The New Specific Heats,” R. C. H. 





Heck, Mechanical Engineering, Volume 62, pages 9 to 12 (1940). 
2. AIR—“The New Specific Heats,’’ Addenda to and Discussion of 
Paper by R. C. H. Heck, Mechanical Engineering, Volume 63, 
page 126 (1941). 
REFERENCES 3. METHANE, ETHANE—“Empirical Specific Heat Equations Based 
Upon Spectroscopic Data,’ Sweigert and Beardsley, Bulletin 


* In several cases the subscripts ( )1, ( )2, etc. are used to indicate 
individual values for the several components of a compound gas, In 
these cases this is stated in the text. 


A. P-V-T DATA 


Number 2 of the Georgia School of Technology (1938). 


1. “The Density of Hydrocarbon Gases and Vapors at High Tempera- 
tures and Pressures,’’ by W. B. Kay, Industrial and Engineering 4. PROPANE—Calculated from a generalized equation for hydro- 
Chemistry, Volume 28, pages 1014-1019 (1936). carbon gases by Edmister, given in Bulletin Number 2 of the 
2. “P-V-T Relations of Gaseous Mixtures,’’ by E. R. Gilliland, Indus- Georgia School of Technology. 
trial and Engineering Chemistry, Volume 28, pages 212 to 215 5. HYDROGEN SULFIDE, SULFUR DIOXIDE—“Empirical Molec- 


66 


(1936). 


. STEAM—“Thermodynamic Properties of Steam,’’ by J. H. Keenan 


and F. G. Keyes (1936). 


ular Heat Equations from Spectroscopic Data,’’ W. M. D. Bryant, 
Industrial and Engineering Chemistry, Volume 25, pages 820 to 
822 (1933). 
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High Temperature Alkylation 
of Aromatic Hydrocarbons 


By A. N. SACHANEN and A. A. O’KELLY 
Research and Development Laboratories, 
Socony-Vacuum Oil Company 


ie temperature alkylation of aromatic and 
paraffinic hydrocarbons with olefines in the presence 
of acids or metal chlorides has been investigated by 
many experimenters®. Only a few references describe 
the high-temperature-alkylation processes. 

Frey and Hepp* investigated the alkylation of pro- 
pane and isobutane with ethylene at 500-525°C. and 
under pressures as high as 4500 pounds per square 
inch. The reaction time was 4-5 minutes. The rela- 
tive amount of ethylene used was very low and the 
reaction took place in the presence of a large excess 
of a paraffinic hydrocarbon in order to minimize 
polymerization of the olefine. Under these condi- 
tions alkylation was the predominant reaction. With 
propane, the ethylene reacted to produce pentanes, 
and with isobutane, hexanes were formed. At the 
present time the high-temperature-pressure alkyla- 
tion of isobutane with ethylene is being used com- 
mercially for the production of neohexane.® 

Keith and Ward’ described experiments on crack- 
ing gaseous paraffins and olefines at 429-453°C., 
(800-850°F.), and 800 pounds per square inch pres- 
sure. The yield of gasoline formed was somewhat 
higher than the quantity of olefines capable of being 
converted into polymers. Thus the authors concluded 
that this excessive yield over olefines present repre- 
sented alkylation of paraffins. However, according 
to the results of Frey and Hepp’, the pressure used 
in the above experiments should be considered too 
low for alkylation. 

Blunck and Carmody’ reported on the catalytic 
alkylation of paraffins with olefines in the presence 
of double salts of aluminum chloride such as LiA1C1,, 
NaA1Cl,, etc. The temperature of the process was 
154-281°C.,(310-555°F.), i.e., on the border between 
high- and low-temperature alkylation. 

The data on high-temperature alkylation of aro- 
matics are meager. Some I. G. Farbenind. patents* 
describe the alkylation of toluene or naphthalene 
with gaseous olefines at 300°C. in the presence of 
chromium or cerium metaphosphate. Schollkopf™ 
alkylated naphthalene with ethylene at 230°C. under 
a pressure of 10-15 atmospheres in the presence of 
an activated hydrosilicate catalyst. Ipatieff and Kom- 
arewsky® described the alkylation of aromatics with 
paraffins at a temperature between 700° and 900°F. 


TABLE 1 


Free Energy Equations of Polymerization and Alkylation 











Reaction Free Energy 
1. C,H, + C.H, —@ GHs AF*® = — 24,400 + 32.0T 
2. C:Hs + CcHw > CoH AF°* = — 20,200 + 32.4T 
3. C.H, - C.He => C.Hs(CHs): AF°* = — 26,000 é ¢ 32.0T 
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peer hydrocarbons, e.g., benzene and 
toluene, have been alkylated with olefines at high 
temperatures of 800° F. and above. This process 
can be performed under atmospheric pressure and 
in the absence of catalysts, but high pressures 
and such catalysts as activated clay improve 
the yields of alkyl aromatics. Toluene is more 
easily alkylated than benzene at these temperatures. 
On the other hand, propylene and butylene are 
stronger alkylating agents than amylene. Under 
high temperatures the alkyl aromatics produced 
were partially cracked, forming alkyl aromatics of 
a lower molecular weight, As a result, alkyl aro- 
matics formed were composed of an entire series of 
aromatics beginning with ‘toluene and increasing 
in molecular weight. The alkyl aromatics produced 
contained 90 percent or more of purely aromatic 
hydrocarbons. 

This paper was delivered before the Division of 
Petroleum Chemistry of the American Chemical 
Society, Atlantic City, September 8 to 12, 1941, and 
printed in the December, 1941, issue of Industrial 
and Engineering Chemistry. 














in the presence of a solid phosphoric acid catalyst. 
Under these conditions the paraffins decomposed and 
the decomposition products combined with aromatic 
hydrocarbons. 

Thermodynamically the alkylation of aromatic hy- 
drocarbons with olefines is possible at such com- 
paratively high temperatures as 600°C. In Table 1 
are given free energy quotations for polymerization 
of ethylene, alkylation of normal butane with ethyl- 
ene and alkylation of benzene with ethylene*®. The 
reaction of alkylation of benzene with formation of 
meta-xylene rather than ethylbenzene has_ been 
taken since free-energy data for this isomer only 
are available. 

A comparison of the data of Table 1 shows that 
the thermodynamic probability of alkylation of aro- 
matics is greater than that of polymerization or of 
alkylation of paraffins. Even at atmospheric pressure 
the values for free energy of alkylation of aromatics 
are negative up to 547°C. This indicates that alkyla- 
tion of aromatics with olefines may occur at tempera- 
tures as high as 500-600°C. and under atmospheric 
or slightly elevated pressures. 


Experimental Procedure 
(Batch Operation) 

This article describes the results of alkylation ex- 
periments performed with bombs, (batch process), 
in which the time of reaction was rather carefully 
controlled, as well as experiments conducted in con- 
tinuous operation. The batch experiments occurred 
in an electrically heated stainless steel bomb of two 
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liters capacity furnished by American Instrument 
Company. 

As aromatic hydrocarbons employed in the alky- 
lation experiments, carefully redistilled benzene and 
toluene were used. The olefines used for the alkyla- 
tion were propylene, butylene, and amylene. Most of 
the experiments were performed with amylene since 
this compound is more conveniently handled for 
bomb operations than the normally gaseous olefines. 
In continuous operations liquefied cracking-still gases 
containing propylene and butylenes as well as the 
corresponding paraffins were used. 

The olefines were mixed with the aromatics usually 
in a molar ratio of 1:3 to minimize polymerization 
of the former. The temperature of the bomb experi- 
ments varied between 445 and 477°C.,(833-890°F.). 
The pressure, meanwhile, varied from 1000 to 3200 
pounds per square inch. As a catalyst, activated clay 
was used principally and varied in amount by weight 
between 5 and 200 percent with respect to the aro- 
matic-olefine mixture. The recovery of the liquid syn- 
thetic products, after reaction, was accepted as equal 
to the volume actually recovered plus 0.7 times the 
weight of catalyst used. Blank experiments showed 
that one gram of catalyst retained 0.7 cc. of the 
synthetic material. Thus, using this correction factor 
the recovery of liquid products after alkylation varied 
between 94-95 percent of the original charge. 

After the alkylation reaction in a bomb had been 
completed, the latter was cooled by an electric fan 
and then opened after first relieving any residual 
pressure. The liquid material was then distilled from 
a flask provided with a fractionating column. The 
following fractions were taken: 























Alkylation of Alkvlation of 
NATURE OF FRACTION Benzene Toluene 
tI ohn 66 cuneie's 0.6% 6 up to 45° C. up to 45° C. 
2. Intermediate. . +e 45-70° C. 45-100° C. 
3. Aromatic—(Benzene or toluene) 70-95° C. 100-116° C. 
4. Alkyl Aromatics... 95-210° C. 116-210° C. 
5. Residuum.... above 210° C. above 210° C. 
The initial boiling points of 95°C. for alkyl ben- 


zenes and 116°C. for alkyl toluenes insure a sufficient 
separation of alkyl aromatics, newly formed, from 
the original aromatics employed. Experiments have 
shown that after fraction 3 is taken in each of the 
above cases, the temperature rises rapidly to that 
corresponding with newly formed alkylation prod- 
ucts. Redistillation of fraction 3 with an efficient 
column showed it to contain 3 percent of alkyl aro- 
matics. Nevertheless, since this redistillation in each 
case would have required a great deal of time it was 
avoided. The yields, therefore, given below may be 
considered as below the yields actually possible of 
attainment as a matter of technicality. Actual maxi- 
mum yields may thus be 1.5 percent higher than 
those submitted. 

Fraction 4 contained relatively pure aromatic hy- 
drocarbons. The specific gravity of this fraction was 
approximately 0.870,(60°/60°F.), and the refractive 
index, (60°F.), is of the order of 1.490, which figures 
correspond closely with those for pure aromatic 
hydrocarbons of this boiling range, i.e., 110-210°C. 

The low values of iodine number 2 for these frac- 
tions, less than 20, and almost complete solubility 
in concentrated sulphuric acid, (95 percent or more), 
also show that the fractions in question consist of 
comparatively pure aromatic hydrocarbons. 
High-boiling fractions, i.e., above 210°C., also have 
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a high specific gravity, (0.870 or higher), and refrac- 
tive indexes of 1.500 or greater. It is notable that 
the specific gravity of olefines, polymerized, boiling 
above 210°C. is about 0.800 and the refractive index 
about 1.450." It is thus easily presumable that high- 
boiling fractions consist chiefly of alkylated aromatics 
some of which may have a polycyclic structure. 
Therefore the total amount of alkylated aromatics 
obtained in distillation is herein accepted as equal 
to the sum of fractions 4 and 5 given above. Frac- 
tion 5, (the residuum), may contain also some aro- 
matics produced from the olefines employed which 
may be cyclized at high temperatures. Polycyclics 
such as diphenyl may result from the benzene at 
high temperatures. 

The amount of alkyl aromatics boiling in the range 
of motor gasoline, i.e., up to 210°C.,(410°F), is ac- 
cepted as equal to the above fraction 4. 


Continuous Operation 

Experiments of once-through flow, (continuous), 
and at atmospheric pressure were conducted in an 
iron tube heated in an electric furnace. Continuous 
alkylations at super-atmospheric pressures were car- 
ried out in an especially constructed apparatus con- 
sisting of a high-pressure pipe still of one-gallon- 
per-hour capacity. The reaction chamber in this 
apparatus consisted of a stainless-steel bomb of one 
liter capacity. The temperature was measured by 
means of a thermocouple placed in a well located 
inside the reaction chamber. The reagents, i.e., ben- 
zene and an olefine, were charged to a preheating 
coil and then to the above reaction chamber from a 
pressure charging tank by replacement with ethylene 
glycol which was pumped with a Bosch pump. The 
heating of the coil and the reaction chamber was 
by strip heaters. Figure 1 shows the preheating coil, 
reaction chamber, and strip heaters of the apparatus. 
It is to be noticed that half the heaters are located 
on the door of the heating case. These are exposed 
in the photograph. From the reaction chamber the 
charging stock passes to a condenser and thence to 
a suitable receiver, amounting to a small gas separa- 
tor. A reduction valve is placed between the reaction 
chamber and the condenser. The separation of alkyl 
benzenes produced in the continuous process was 
performed in the same manner as described for 
batch operation. 

Temperatures as high as 525°C.,(977°F.), and 
pressures up to 2000 pounds were employed in a 
continuous process. The reaction chamber was filled 
with activated clay and the process took place with 
a constant excess of this catalyst. The rate was such 
that the reaction time was approximately two min- 
utes. The catalyst was easily regenerated after be- 
coming inactive due to coking. Hundreds of such 
regenerations were possible without any noticeable 
decrease of the alkylating effect. This regeneration 
process involves removal of gums, coke, etc., from 
the clay by oxidation with a stream of air at tem- 
peratures of 750°F., and above. Steam was used 
simultaneously or alternately, to prevent too high 
regeneration temperatures. 

A typical experiment was one in which 10 liters of 
benzene were mixed with 4.2 liters of liquefied crack- 
ing still gases containing 21 percent propylene and 
17 percent butylenes. The mixture was processed in 
the pressure still at 525°C. and 1500 pounds per 
square inch pressure and gave about 10.5 liters of 
synthetic crude. After distillation of the latter, 3180 
cc. of alkyl aromatics boiling from 95-150°C., of spe- 
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TABLE 2 
Alkylation of Benzene with Amylene Under Varied 
Conditions 
*Percent 
*Percent | Yield of 
Molar Catalyst Total Alkyl 
Ratio Percent Temperature Time Yield Benzenes 
Benzene Clay by Pressure in Alkyl Boiling 
to Amylene | Weight =. ba Ibs./in.2 | Minutes | Aromatics | to 410° F. 
3:1 None 830 443 1400 90 17 10 
3:1 5 845 452 1100 30 24 18 
3:1 10 850 454 1300 30 34 22 
3:1 25 845 452 1300 35 47 31 
3:1 50 845 452 1300 30 39 26 
3:1 10 845 452 1400 15 23 16 
3:1 20 845 452 800 30 29 22 
3:1 15 845 452 2700 30 44 32 
3:1 20 845 452 2700 30 42 32 
3:1 10 845 452 3200 30 40 28 
3:1 200 890 477 Atmos- 
phere 1-2 10 5 





























* i. e., the percent of alkyl aromatics synthesized with respect to the theoretical yield of 
amy! benzene. 


cific gravity, 0.865, iodine number-12.0; and 1190 cc. 
boiling between 150 and 210°C., of specific gravity, 
0.873 and iodine number-22.0 were obtained. In ad- 
dition, 285 cc. of residuum, boiling above 210°C., 
were obtained. 

The theoretical yield, (100 percent), of alkyl aro- 
matics is calculated from the olefine used since ben- 
zene and toluene have been used in excess. Thus the 
theoretical yield in alkylation of benzene with amyl- 
ene was calculated according to the equation for 
reaction: 


CsH10 op C.eHe => C.Hs “wen CsHiu 


This means that even though polyalkyl and lower 
molecular weight benzenes may be produced by the 
reaction, the actual yields representsan assumption 
that none other than primary alkylation reactions 
occur. Likewise, in the employment of propylene and 
butylene, yield calculations were made on a basis 
of primary propyl- and butyl-benzenes as the end- 
product. 

It should be recalled that the conditions of poly- 
merization of olefines are rather close to those of 
alkylation, i.e., temperatures in the neighborhood of 
445-477°C. and higher pressures of 1000 pounds per 
square inch and higher. Thus the polymerization of 
olefines may interfere with alkylation of aromatics 
and reduce the yield of the desired product. Prac- 
tically, olefine polymerization does not occur to any 
appreciable extent in the presence of a sufficient 
excess of aromatics. A molar ratio, however, of 3:1, 
(aromatic: olefine), was found necessary to reduce 
polymerization products of less than 10 percent of 
the total yield. It is to be noted also that the free 
energy of alkylation of aromatics is more negative 
than that of polymerization of olefines, under these 
conditions, and hence the former may become the 
predominant reaction. 


Alkylation Variables 


Data on the alkylation of benzene an toluene with 
olefines are summarized in Tables 2 and 3. At 445- 
177° C. the rate of alkylation is satisfactorily high. 
The reaction time to produce 20-30 percent of alkyl 
aromatics of gasoline boiling range, (up to 210°C.), 
at these temperatures is 15-30 minutes and may be 
lessened by the use of a larger relative amount of 
catalyst. 

High pressure is not necessarily a pre-requisite to 
thermal alkylation of aromatics. If the relative 
amount of activated clay is high, the rate of alkyla- 
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tion of benzene and especially of toluene is compara- 
tively rapid, even under atmospheric pressure, (Ta- 
bles 2 and 3). Nevertheless, moderately high pres- 
sures are very favorable to the process. Above 2400 
pounds, however, increase of pressure is not of any 
advantage since its only effect is to produce a larger 
proportion of high-boiling product without contrib- 
uting effectively to the increase of total yield. Data 
show that maximum yields of alkyl aromatics are ob- 
tained under pressures of 2400 pounds per square inch 
for benzene and 2100 pounds for toluene. This nega- 
tive effect of higher pressures is evidently due to the 
formation of polyalkyl aromatics. 

The relative amount of catalyst may be decreased 
considerably if pressures in the region of 2000 pounds 
per square inch are used instead of the 1000-1500 
pounds generally used in these experiments. 


Thermal alkylation of aromatics with olefines may 
be performed non-catalytically, (Tables 2 and 3), if 
the pressure is in the neighborhood of 1000-1500 
pounds per square inch. The product, however, is 
colored slightly and is apparently contaminated with 
non-aromatic materials as shown by its specific grav- 
ity. The alkylation process is greatly accelerated by 
the presence of activated clay and especially influen- 
tial is the latter in formation of aromatics in the gaso- 
line boiling range. For example, in the absence of 
catalyst, only 11 percent of low-boiling alkyl aro- 
matics are produced from benzene at 445°C., and 
1400 pounds for a period of 90 minutes whereas 25 
percent are produced in the presence of 12.5 percent 
clay under the same temperature-pressure conditions 
with a reaction time of only 20 minutes. 

Non-catalytic alkylation of toluene at 477° C. and 
1200-1400 pounds pressure for 15 minutes forms 
about 20 percent of low-boiling (to 150°C.) alkyl 
toluenes, whereas 40 percent are produced in the 
presence of 15 percent clay, other conditions being 
equal. 

The data of Table 4 demonstrate the influence of 
the relative amount of catalyst on the rate of alkyla- 
tion and yields. The yields and aromaticity of the aro- 
matics formed are higher as the amount of catalyst 
relative to the charge is increased. 


Toluene is more capable of alkylation than benzene, 
especially under atmospheric pressure. Other condi- 
tions being equal, toluene forms 20-30 percent of alkyl 
aromatics boiling up to 210°C. whereas benzene 
yields only 5 percent of theoretical. Under high pres- 
sures this difference between benzene and toluene is 
considerably diminished and benzene becomes readily 
alkylated, producing as high as 30 percent of gaso- 














TABLE 3 
Alkylation of Toluene with Amylene Under Varied 
Conditions 
*Percent 
*Percent | Yield of 
Molar Catalyst Reaction Total Alkyl 
Ratio Percent Temperature Pressure Time Yield Toluenes 
Toluene to y in vin Alkyl oat, 
Amylene Weight oF. a Ibs./in.2 | Minutes | Aromatics | to 410° F. 
3:1 30 845 452 1250 45 65 45 
3:1 11 845 452 2100 45 84 72 
3:1 None 885 473 1200 15 27 19 
3:1 None 885 473 1300 15 26 15 
5:1 None 890 477 1400 15 35 18 
3:1 None 880 471 1300 30 34 16 
3:1 50 890 477 1200 15 52 46 
$:1 200 890 477 Atmos- 
phere 1-2 32 22 


























*i.e., the percent of alkyl aromatics synthesized with respect to the theoretical yield 
of amyl-toluene. 
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TABLE 4 


Alkylation of Benzene with Amylene in the Presence of 
Varied Amounts of Catalyst 


























or a Ne Rd 850° F. (454° C.) 
A: i TA0AS ot0% cht ddd dvb ch od das a Oda cbucdibbsts lace cess 1300 Ibs./in.? 
AN ani a8 re kok 5 5 b'b'g phils ck aa ad seoaudvaneledke 30 minutes 
Uh AE RRs iia ones o WOKS oc CSc beep iecdeedodas bececied 3:1 (Benzene:Amylene) 
*Percent Yield 
of Alkyl Specific Gravity| Ref. Index 
Percent Total Aromatics of Alkyl of Alkyl 
Percent Yield Alkyl Boiling to Aromat Aromati 
Catalyst by Weight Aromatics 410° F. (60/60° F.) at 70° F. 
tk ry ere 39 26 0.858 1.4900 
‘he 8 9) APTS ae 47 31 0.858 1.4883 
Gah ASS sins Gdn dees é 35 22 0.858 1.4863 
eee tion Ade ceca eed 24 18 0.856 1.4823 
ai tvih does « vu bic 17 ee ee ee 1.4808 








*i. e., the percent of alkyl aromatics synthesized with respect to the theoretical yield 
of amyl benzene. _ ‘ 
t The reaction time was increased to 90 minutes. 


line-boiling-range alkyl aromatics in one operation. 
The alkylation of toluene under high pressures con- 
verts this compound largely to quite high-boiling 
compounds which are of no use in aviation gasoline 
and of very little use in motor gasoline due to the 
end-boiling-point specifications of these materials. 

The alkylating tendency of propylene under pres- 
sure is of about the same order as that of butylene 
but both exceed that of amylene, Table 5. 

Under the above temperature conditions the aro- 
matics can also be alkylated with paraffins. For in- 
stance, benzene was alkylated with pentane at 890° 
F, for 90 minutes in a batch operation in the presence 
of clay. The yield of aromatic alkylate was 40 per- 
cent by weight with respect to the pentane used. The 
paraffins are first cracked and resulting olefines re- 
act with the benzene. 


Yields and Properties of Alkyl-Aromatics 


Under the most favorable conditions the total yield 
of alkyl benzenes may be as high as 67 percent (all 
yields are by volume) and that of alkyl toluenes as 
high as 83 percent of theoretical in a once-through 
operation or batch process. The maximum yields of 
alkyl benzenes and toluenes boiling up to 210° C. 
are respectively 56 percent and 72 percent. If the 
process is continuous, with recycling of unreacted 
materials, a total yield of 86 percent of alkyl aromat- 
ics and a 75 percent yield of the latter with end boil- 
ing point of 210° C. with respect to the theoretical 
may be considered a rather conservative figure for 
conversion of propylene or butylene. These two gases 
are the chief olefinic constituents of refinery-cracking- 
still gases. If, however, these two yields are calcu- 
lated from the benzene reacted, then they become 138 
percent and 115 percent respectively. 

Alkyl aromatics obtained by high temperature al- 
kylation contain a series of aromatic hydrocarbons of 
increasing molecular weight. For instance, alkylation 
of benzene with amylene produces toluene, ethylben- 
zene, xylenes, propyl-, butyl-, and amylbenzenes and 
evidently a lesser amount of highly alkylated ben- 
zenes. 

Apparently amylbenzene, produced initially in the 
alkylation of benzene with amylene is decomposed 
into homologues of lower molecular weight such as 
butylbenzene, ethylbenzene, toluene, etc. 

The formation of high molecular aromatics boiling 
above that of amylbenzene is due in part to the 
further alkylation of these newly formed compounds 
and in addition to certain condensation reactions 
which usually occur under cracking conditions. An- 
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other possible explanation of the formation of low- 
molecular-weight aromatics is the depolymerization 
of amylene to the lower-molecular-weight olefines 
which are combined with the aromatic hydrocarbon. 
Actually, both processes of dealkylation and depoly- 
merization may occur simultaneously. 


Simultaneous alkylation and cracking of the side 
chain to form an olefine available for the alkylation 
of a second aromatic nucleus are the chief processes 
of high-temperature alkylation. While catalytic low- 
temperature alkylation of aromatics produces alkyl 
aromatics corresponding to the structure of the ole- 
fines used, at high temperatures one obtains an entire 
series of compounds beginning with the simplest— 
toluene. As an example, alkylation of benzene with 
amylene in the presence of sulphuric acid® produces 
mono-, di-, and tri-amylbenzene. The boiling range 
of this reaction product is too high for motor gaso- 
line. On the other hand, in a high-temperature cata- 
lytic process the same reactants produce chiefly low- 
molecular aromatics, boiling in the range of aviation 
and motor gasolines. 

The distillation curve of the alkyl aromatics formed 
in high-temperature alkylation depends upon the 
temperature and the time of reaction. Under quite 
severe conditions of the process, lighter-molecular- 
weight alkyl benzenes such as toluene, ethylbenzene, 








TABLE 5 
Alkylation of Benzene with Various Olefines 
— I CPS US aN arent CPD atie tye Se Pew te .840-850° F. (449-454° C.) 
ES OEE ore PET Cee ree Cee eee oe re 1200-1600 lbs./in.2 
a es linn baeasiee Gs ala Kan beche ses $008 ns toa ka eee 30 minutes 





*Percent Yield of 
Alkyl Benzenes 
Boiling to 410° F. 


*Percent Total Yield 


Percent Catalyst of Alkyl Aromatics 





OLIFINE by Weight by Volume by Volume 
Propylene........... 18 62 50 
SE ee 12t 59 43 
rr 10t 34 22 
eee 12t 67 53 
| Ie 25 47 31 

















*i.e., the percent of alkyl aromatics synthesized with respect to the theoretical yield of 
corresponding alkyl benzene. 

t Regenerated catalyst. 

t Fresh catalyst. 


and xylenes are produced in lesser amount. Figure 2 
represents two distillation curves, (A.S.T.M.), of 
alkyl benzenes boiling up to 210°C. The compounds 
were formed under the same conditions of tempera- 
ture and pressure but with different reaction times. 
Curve “A” represents 45 minutes and curve “B” 30 
minutes reaction time. While only 17 percent of 
the hydrocarbons formed in the 30 minutes time are 
of low molecular weight as shown by their boiling 
points, (to 150°C.), when the reaction time is in- 
creased to 45 minutes, the percentage of low-boiling 
compounds reaches 53 percent by volume. Thus it 
is possible to control the reaction time and tempera- 
tures in such a way as to increase or decrease the 
amounts of alkyl benzenes boiling below 150°C., as 
well as the amount of material boiling above 210°C. 
The average iodine number of the alkyl aromatics 
synthesized and boiling up to 150°C. is 20. In other 
words, the average amount of* olefines present is 
roughly 10 percent. The solubility of the alkyl aro- 
matics in concentrated sulphuric acid is 95 percent 
or more, i.e., the content of pure aromatics, (by sub- 
traction of the percentage of olefines), is close to 
90 percent. 

Mixtures of natural gasoline with the aviation cut 
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TABLE 6 


Octane Numbers of Blends of Alkyl Aromatics with 
Natural Gasoline 


























*Octane | Calculated] 
*Octane | Number Octane 
Number | with 3 cc. | Blending | Acid Heat 
Composition of Gasoline Tested Clear T.E.L. Value in? F, 
1. Natural Gasoline—A.P.I. 72.9, E.P. 
GU aside kigied bin ovhiecsses es 65.3 84.8 

2. 50 percent above Gasoline plus 50 per- 

cent Alkyl Aromatics, A.P.I. 50.9..... 83.3 95.3 101.5 12.0 
3. Natural Gasoline—A.P.I. 84.5, E.P. 

MN Bic cia bb hicks se pa tiors nee 73.4 85.1 
4. 50 percent above Gasoline plus 50 per- 

cent Alkyl Aromatics, A.P.I. 53.1...... 90.8 96.8 96.6 7.0 














* Octane numbers are by the Motor Method. 


of alkyl aromatics prepared by mixing the two com- 
pounds in a 50:50 ratio gave the following data in 
Table 6 concerning octane value of the blends and 
also blending octane values of the alkyl aromatics. 

The distillation curve of gasoline No. 4, (Table 6), 
conforms closely to the Army Air Corps Aviation 
specifications while No. 2 above contains an excess 
of materials boiling above 212°F. 

The high-boiling or solvent cut of alkyl aromatics 
may be employed for improvement of octane number 
of motor gasolines since its octane blending value 
is 2-3 units higher than that of the aviation cut. On 
the other hand, this solvent fraction may also be 
employed as solvent naphtha of very high solvent 
power. Furthermore, cracking of this so-called solvent 
fraction results in lower-boiling aromatics which may 
be used in the aviation cut. The properties of this 
solvent fraction are listed below. 


BP. GOO os ec aties st ctivnsdaade . 31.5 
Brrr ee. 300-424°F. 
Kauri-Butanol Number............... 81.8 
i | rey eerrry rer i —38°C. 
Color..... Water white to very light yellow 


This solvent material consists chiefly of propyl- 
butyl-, and amylbenzenes. The total amount of un- 
saturates does not exceed 5 percent by volume. 


Reforming Cracked Gasolines With Benzol 

Destructive high-temperature alkylation of ben- 
zene with high-molecular-weight olefines found in 
cracked gasolines may also be performed. As a result 
the octane number and chemical stability of alkylated 
or reformed gasolines are considerably increased due 
to the formation of stable and high-octane alkyl 
benzenes. From 10 to 30 percent of benzene by 
volume may be used for the alkylation under previ- 
ously mentioned conditions, i.e., at temperatures 
around 850-950°F. and at elevated pressures. The 
presence of activated clay is also beneficial to this 
process. The yield of reformed gasoline in the original 
boiling range is about 75 percent by volume. Table 7 
gives the results of alkylation of benzene with the 
olefines contained in two cracked gasolines. 
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TABLE 7 
Results of Reforming Cracked Gasolines by Alkylation 








*Octane 
*Octane | Number 
A.P.I. Number with Acid Heat 
Composition of Gasoline Gravity Blank {3 ce. T.E.L. ~¥. 
Liquid Phase Cracked Gasoline............ 57.7 66.6 78.0 Above 100 
Same plus 30 percent Benzene (Before Alky- 

On FEE PES EER GOUT 48.1 72.0 82.6 Above 100 
Same plus 30 percent Benzene (After Alky- 

Oe Re Ea FEOF rt 41.4 81.6 89.7 32 
Vapor Phase Cracked Gasoline............ 46.8 78.5 84.0 Above 100 
Same plus 30 percent Benzene (Before Alky- 

po ER a ECE IN RS Ce 41.8 81.0 86.4 Above 100 
Same plus 30 percent Benzene (After Alky- 

nS REPPIN ey rt ce 37.3 84.0 90.0 32 
Same plus 15 percent Benzene (Before Alky- . 

PETG SOOO OP ES 44.7 79.5 85.0 Abovel 3) 
Same plus 15 percent Benzene (After Alky- 

AOE STE CS as 8 41.8 81.9 90.6 30 

















* Octane numbers are by the Motor Method. 


The data of Table 8 show that cracked gasolines 
reformed with benzene by alkylation have improved 
octane numbers and stability. The response to tetra 
ethyl lead, however, is relatively poor. The chemical 
effect, furthermore, of reforming by alkylation is 
clearly shown by a comparison of the chemical com- 
position of vapor phase cracked gasoline before and 
after alkylation with 30 percent benzene, below. 


TABLE 8 


Chemical Composition of a Vapor Phase Cracked Gasoline 
Before and After Alkylation with 30 Percent Benzene 























*Percent 

*Percent After Additon *Percent 

Cracked of 30 Percent Same After 
Type of Compound Gasoli B Alkylation 
Ee aaa ee Me ee eer 54 38 11 
pe R ERE EY Dope erin hey a? 11 38 58 
IN as 5045.6 cca wada ed aptiekens 25 17 26 
PRES orsign hie tbs Sede tale aise 10 7 5 

* By volume. 
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Spectrophotometrie 


Characterization of Lubricating Oils 


C. R. JOHNSON and EDWARD A. GARCIA 
University of Texas 


L. WAS the purpose of the study described in the 
following report to develop a convenient method for 
the characterization of lubricating oils with the 
spectrophotometer, and to relate this method to the 
systems for characterizing oils with other instru- 
ments. 

Apparatus and Materials 

A Coleman Model 10-S-30 spectrophotometer was 
used to measure transmittances. Matched square 
cuvettes providing a liquid depth of 1.303 cm. were 
used to hold the reference liquid and oil samples. 
The cuvettes were cleaned with ether. The measure- 
ments were made at 24° to 26° C. 

To keep transmittances below 100, Squibb’s clear 
heavy Californian mineral oil was used as the refer- 
ence liquid. Two sets of oil samples were analyzed 
spectrophotometrically : Texaco oils from the Texaco 
Beacon laboratory, and Conoco oils furnished by the 
Refinery Supply Company of Houston. The A.S.T.M. 
Union color numbers supplied with the oils were 
checked in this laboratory and found to be correct. 


Characterization by Reference to a Fixed 
Transmittance 

Transmittances for the oil samples were measured 
at 30 millimicron intervals over the spectral range 
from 350 to 1000 millimicrons. The Texaco oils gave 
the family of curves shown in Figure 1. The curves 
for the Conoco oils did not differ greatly from these; 
the extent of the agreement may be inferred from 
other data given below. 

It appears from Figure 1 that a good means of 
characterizing one of these oils spectrophotometri- 
cally is by the wave length at which it has a certain 


transmittance, under a specified set of conditions. To 
find a suitable transmittance which might be assigned 
for this purpose, the wave lengths at which each of 
the oils had percentage transmittances of 15, 25, 50, 
and 75 were read from plotted data and collected in 
Table 1. 

Best agreement in the wave lengths for the two 
sets of oils was obtained for transmittances of 15 
and 25, and since the minimum error of the spectro- 
photometer was close to the latter value, a trans- 
mittance of 25 was selected as a good point of 
reference. It is thus convenient to define for purposes 
of characterization the spectral number, S, of an oil as 
the wave length in millimicrons at which the oil has 
a transmittance of 25 percent relative to Squibb’s 
clear heavy Californian mineral oil at about 25° C. in 
square cuvettes providing a liquid depth of 1.303 cm., 
or more generally a percentage transmittance of 
10°°-462/ * 2.000 i cuvettes with a depth of / cm., reason- 
ably close to 1.303 cm. 

This definition provides a basis for the spectro- 
photometric characterization of oils by numbers com- 
parable with the numbers based on the use of various 
colorimeters, but permitting finer shades of distinc- 
tion. Moreover, if an instrument employing a mono- 
chromator and a stable, linear response phototube is 
used for such characterization errors due to varia- 
tions in filters or color standards, and errors due to 
individual differences in judging colors, are greatly 
reduced. 

The relation between the A.S.T.M. Union color 
number and the spectral number—linear for all prac- 
tical purposes except for oil No. 1—is given in 
Table 1. The values of S in the last column of the 
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FIGURE 1 


Spectral Transmittance Curves for Texaco Oils. 
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TABLE 1 


Transmittance vs. , Wave Length Data for Lubricating Oils 
Wave Lengths in Millimicrons for Various Transmittances 











A. S. T. M. TEXACO OILS CONOCO OILS 
Union S al 
Color No. | T: 15 25 50 75 15 25 50 75 umber 
Le EEA: A 393 408 444 473 402 410 423 447 409 
De cas oieeke 458 476 497 535 454 470 492 523 474 
pees 5 491 506 538 595 485 504 539 594 505 
| eee 523 541 585 655 506 530 563 612 534 
Mic cccaveewd 551 574 625 712 542 564 600 660 564 
its o0s tame 576 598 654 743 566 591 638 717 594 
593 622 688 787 594 618 670 770 624 
A 622 660 734 843 610 642 710 830 654 






































table were taken from a graph made by plotting the 
average spectral numbers for the two sets of oils 
studied against the corresponding A.S.T.M. Union 
color numbers. 


Determination of the Spectral Number 

The spectral number of an oil may be determined 
with the Coleman Model 10-S-30 spectrophotometer 
by reversing the usual procedure for determining 
transmittance at a given wave length, and finding 
instead the wave length S corresponding to the refer- 
ence transmittance. The reference transmittance 
should be calculated from the exponential given 
above for the particular pair of matched square 
cuvettes used, after their depth has been measured 
with a micrometer and calipers. 

Procedure. Place the reference liquid in one cuvette 


and the oil sample in the other, and set the cuvettes © 


in the sliding carrier. Approximate S by inspection 
of the oil with reference to Figure 1, and set the 
wave-length dial at the estimated value. With the 
reference liquid in the light beam, set the trans- 
mittance dial at 100, and adjust the decade setting 
until the milliammeter deflection is zero when the 
contact key is tapped. Then set the transmittance 
dial at the calculated reference transmittance and 
adjust the wave-length dial until the milliammeter 
deflection is zero. This puts the decade out of adjust- 
ment: the final decade and wave-length dial settings 
must be approached by successive approximations. 
Put the reference liquid in the light beam, set the 
transmittance dial at 100, and readjust the decade 
setting. Again move the oil sample into the light 
beam, set the transmittance dial at the reference 
value, and shift the wave-length dial until the milli- 
ammeter gives no deflection. Continue the cycle until 
“wo successive readings give the same wave length— 












































TABLE 2 
Color Analyses of Lubricating Oils 
STANDARD TRANSMITTANCE FOR: 
ASTM Union/Spectral 
and NPA |Number| Violet | Blue | Green | Yellow; Red NPA 

F OIL Color No. 410 460 530 580 650 Name ~ 
Texaco.... 1 408 25 65 94 97 99 | Lily White 
Conoco... . 409 25 81 95 98 99 
Texaco.... 2 476 2 16 72 86 94 | Extra Pale 
Conoco. ... 470 1 18 79 88 94 
Texaco.... 3 506 0 3 44 70 87 | Lemon Pale 
Conoco. ... 504 0 6 44 71 86 
Texaco... . 4 541 0 1 19 48 74 Orange Pale 
Conoco. ... 530 0 2 25 61 84 
Texaco.... 5 574 0 0 8 28 60 | Light Red 
Conoco. .. . 564 0 0 8 35 72 
Texaco. ... 6 598 0 0 4 17 49 | Dark Red 
Conoco. ... 591 0 0 5 20 55 
Texaco... . 7 622 0 0 2 11 36 | Claret Red 
Conoco. ... 618 0 0 1 ll 42 
Texaco. ... 8 660 0 0 1 6 22 
Conoco.... 642 0 0 0 8 28 
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this is the required spectral number. The operations 
described above may be carried out rapidly, and 
more than three resettings of the wave length dial 
are seldom necessary. 


Characterization by Transmittance of Primary Colors 

When a more complete color specification is re- 
quired, an oil may be described by its transmittance 
of visible light. Spectrophotometers such as the Cole- 
man and Beckman instruments, which incorporate 
monochromators, offer a simpler, more exact, and 
more rational method of expressing the color of oils 
than any instrument using colored filters. In fact, 
with a spectrophotometer it is possible to describe 
the color of an oil fully and exactly by obtaining 
complete transmittance vs wave length curves cover- 
ing the entire visible spectrum and extending into 
the ultra-violet and infra-red. However, such char- 
acterization is not necessary for control purposes, 
since the hue of an oil may be expressed with suffi- 
cient completeness in terms of a few primary colors. 
It seems logical to use for this purpose narrow 
spectral regions which are a compromise between the 
wave lengths best representing these primary colors 
and the wave lengths producing maximum visual 
stimulation of the corresponding color sensations. On 
this basis we have elected to use for purposes of color 
analysis 30 millimicron bands of violet, blue, green, 
yellow, and red light of average wave lengths 410, 
460, 530, 580, and 650 millimicrons, respectively. 

The color of an oil may thus be specified by its 
percentage transmittance T of 30 millimicron bands 
of light of the above average wave lengths, relative 
to Squibb’s clear heavy Californian mineral oil as a 
reference liquid, in square cuvettes 1.303 cm. in 
depth, at a temperature of about 25° C. The trans- 
mittances may be measured rapidly with the same 
sample of oil and reference liquid used in determining 
the spectral number, by the usual direct procedure. 
Transmittances measured with cuvettes of any depth 
I cm. reasonably close to 1.303 cm. may be calculated 
to the standard transmittances defined above, by use 
of the Lambert law relation: 


T) \28 
Tstanaara — 100 an) ' (1) 


A special slide rule is available for this calculation. 

Color analyses of the various oils studied are given 
in Table 2, which also relates some of the methods 
for describing oils. A rough idea of the net effect 
produced by the different combinations of colors is 
given by the N. P. A. semi-descriptive names. There 
seemed to be no point in attempting to relate mono- 
chromator color analyses with Lovibond analyses, 
which in our opinion should gradually be abandoned 
as modern instruments come into use in testing 
laboratories. 
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Summary 

A convenient and exact method for the spectro- 
photometric characterization of lubricating oils has 
been proposed, and the method has been related to 
other methods of color description through the 
A.S.T.M. color numbers of two sets of oils. 
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Radial Temperature Gradients 
In Gas-Heated Tubes 


L. E. STEWART’, J. B. GREEN} and R. L. HUNTINGTON¢ 


Pencvcn many industrial processes require 
the flow of hot gas through both open and packed 
tubes and cylinders, there are very little data in the 
literature** which give the temperature gradients 
from the axis to the inside wall of these tubes and 
vessels. It seems to be commonly accepted among 
many engineers that the temperature difference 
across the diameter of any tube or cylindrical vessel 
in which turbulent flow exists is of such small magni- 
tude as to be of no practical importance. It has 
recently been observed, however, by Harbert et al? 
that the unsteady transfer of heat through a body of 
sand filled with gas is very slow. As a result of these 
findings, the authors have been led to investigate in 
a quantitative manner the radial temperature curves 





* Universal Oil Products, Chicago, Illinois. 
+ U. S. Navy, Washington, D. C. 
t University of Oklahoma, Norman, Oklahoma. 





FIGURE 1 


Experimental apparatus, four, two and eight-inch tubes, with 
larger one assembled for operation, 
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for several sizes of gas-heated tubes operating under 
steady flow conditions. 


Experimental Apparatus and Procedure 


Figure 1 shows the several vertical tubes (2-, 4- 
and 8-inch standard pipe sizes) which were used in 
the studies. A diagrammatic cross sectional view of 
the 8-inch tube in Figure 2 gives the dimensions of 
the apparatus and the respective positions of the 
radially placed thermocouples. The thermocouples 
were made of copper and constantan wires which 
were well insulated with cotton fibre. These couples 
were held firmly in place by wooden inserts which 
were sealed into rubber stoppers. The stoppers 
served as fairly good insulators between the wires 
and the iron tube wall. 

The gas which consisted of 95 percent methane, 
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FIGURE 2 


Cross sectional view of the eight-inch experimental tube, 
showing arrangement of radially placed thermocouples. 
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FIGURE 3 


Gravel Packed Tubes 2-, 4-, and 8-Inch Diameters 
Temperature Gradients 
Inlet Temp. = 300° F. 
Rate = 2 cu, ft./min. 


Reynold’s No. Tube 
5.12 2-inch 
2.56 4-inch 
1.28 8-inch 
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FIGURE 4 


Temperature Gradients 
Gravel Packed Tubes 
Inlet Temp. = 300° F. 


Tube Size 2 cu. ft./min. 4 cu, ft./min. 
2-Inch 5.12 Reynold’s 10.24 
4-Inch 2.56 Numbers §.12 
8-Inch 1.28 2.56 
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INCHES FROM CENTER LINE 
FIGURE 5 


Temperature Gradients 
8-Inch Gravel Packed Tube 
Rate = 4 cu. ft./Min. 
Reynold’s No. = 10.24 
Gas Inlet Temperature to Tube 
Inlet Temp. A T (Axis to Wall) 
A = 528° F. — 186 
B= 497° F. — 173 
Cc = 320° F. — 110 
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FIGURE 6 
Temperature Gradient 
8-Inch Empty Tabe 


A = 6 cu. ft./min. 
B = 4 cu. ft./min. 
C = 6 cu. ft./min. 
D = 4 cu. ft./min. 
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| 2 3 4 
CENTER WALL 
INCHES FROM CENTER LINE II 
FIGURE 7 TER WALL 
8-inch Gravel Packed Tube - TUBE RADIUS 
P . = 18.4 . 
Flow Rate = 12 cu.ft./min. FIGURE 9 
Inlet Temp. = 443° F., 2-inch Empty Tube 
AT = 198° F. Center Line to Wall Gas Inlet — 303° F. 


Reynold’s No. = 1326 
Flow Rate = 4 cu.ft./min. 


TEMPERATURE °F 
TEMPERATURE °F 
bh - bas A 

Oo 
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CEN 
CENTER INCHES FROM CENTER LINE WALL TUBE RADIUS 
FIGURE 8 
8-inch Tube — Gravel Packed FIGURE 10 

Reynold’s No. = 20.5 2-inch Tube Packed with Marbles .3375-inch in Diameter 

Gas Rate = 8 cu.ft./min. Reynold’s No. = 1.52 
Inlet Temp. = 532° F. Inlet Temp. = 297° F. 

AT = 236° F. Center line to wall Gas Rate — .60 cu.ft./min. 
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3 percent ethane, and 2 percent nitrogen was pre- 
heated in a copper coil before being passed into the 
bottom of the experimental tube. In some cases, with 
low rates of heat input, it required as much as 4 or 5 
hours to bring the tube to a steady operating state. 
This was particularly true for the 8-inch tube when 
it was packed with flint-rock gravel. 

A gas meter (accurate within +1 percent) measured 
the natural gas before it was heated. Temperatures 
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FIGURE 11 


2-inch Vertical Tube 
Reynold’s No. = 5.12 
Inlet Temp. = 223° F. 
Flow Rate = 2.0 cu.ft./min. 
Packed with .3375-inch 
diameter marbles 
Porosity = 43.3% 
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were held within a 5° F. range at the inlet of the tube 
during each steady state run. The temperatures were 
obtained from thermocouple readings on a poten- 
tiometer. 

Effect of Tube Diameter 


Since commercial installations require many sizes 
of tubes, both packed and empty, to take care of 
various gas loads, several experimental tubes were 
studied, namely 2-, 4- and 8-inch standard pipe sizes, 
By holding the gas input rate at 2 standard cubic 
feet per minute and at an entrance temperature of 
300° F., a comparison of the performance of the sev- 
eral tubes was readily obtained as shown in Figure 3. 
The Reynolds’ numbers for the packed tubes were 
calculated on the following bases: 

D = Diameter of gravel particle size in feet. 

U = Linear velocity of gas in ft./sec.—free velocity through 
open tube divided by fractional porosity of the packing. 

p = Density of gas in lbs. per cu. ft. 

“= Viscosity in lbs. (ft. sec.), where Ibs. per foot-seconds 
equal (centipoises < .000672) 

The Reynolds numbers for 2 cubic feet per minute 
gas flow ranged from 5.12 for the 2-inch tube to 1.28 
for the 8-inch tube, all of which values are well within 
the turbulent range for porous media according to 
Fancher and Barnes." 

It was thought that an increasing degree of turbu- 
lence in the gravel pores might tend to lower the 
temperature difference between the gas at the central 
axis of the tube and the area near the inside wall of 
the vessel. This prediction did not prove true as 
shown by Figure 4. The temperature differences were 
more than 50 percent greater for the higher gas flow 
rates. Here again the flows were all well within the 
turbulent range for porous media. 


Effect of Temperature Variation 


Several experimental runs were made on the 8-inch 
gravel-packed tube in which all factors were held 
constant except the entrance temperature of the gas 
at the base of the vertical tube. The temperature 


differences varied directly with the gas inlet tempera- 
tures recorded in Figure 5. 

The same relationship was found to apply in the 
case of the 8-inch empty tube as shown in Figure 6, 
the temperature differences being of the same order 
of magnitude as in the case of the 8-inch packed tube. 
The Reynolds numbers, however, were within the 
viscous region as 2100 is considered an approximate 
number’ for the transition point between viscous and 
turbulent regions for empty tubes. For packed tubes’ 
the similar transition point falls around (Reynolds’ 
number) 1.0. 

At higher gas-inlet temperatures in the 8-inch tube, 
it was found that the temperature gradient had a 
slight reversal of curvature toward the wall of the 
tube. It is believed that this variation was due to the 
fact that rapid conduction of heat was taking place in 
the iron walls of the tube. Figures 7 and 8 show 
these curves with tube inlet temperatures of 443° F. 
and 532° F., respectively. 


Longitudinal and Radial Gradients 


Three sets of thermocouples of three each were 
installed at regular spacings in the 2- and 4-inch tubes 
in order to find out the variation, if any, in the sharp- 
ness of the temperature gradients from the central 
axis to the wall of each tube. 

For the empty 2-inch tube, the overall radial tem- 
perature difference did not vary much from one end 
of the tube to the other, as can be seen in Figure 9. 
For the 2-inch tube packed with marbles (.3375-inch 
in diameter), the temperature gradient was far more 
pronounced near the base of the tube due in part to 
the higher temperatures existing in that portion of 
the vessel. Figures 10 and 11 show similar results in 
regard to the relative magnitude of the temperature 
change across the tube as well as along its axis. 


Effect of Insulating the Tube 


Several experimental runs were made on the 4-inch 
tube with a 1l-inch covering of magnesia asbestos. 
It was thought that the reduction in heat loss might 
make the temperature gradients less pronounced. In 
the range of gas velocities studied, which were com- 
parable to those shown in the several figures, the tem- 
perature gradients proved to be about as steep as the 
ones obtained on the uninsulated tube. 


Conclusions 


Although the range of gas velocities and the size 
of the tubes studied in this investigation may not be 
comparable to conditions existing in a large amount 
of industrial equipment, the results indicate that care- 
ful consideration should be given such items as tube 
diameter, gas velocities, packing, etc., in the design 
of such equipment as air and gas preheaters and 
exchangers, as well as packed vessels such as 
catalytic chambers where chemical reactions are to 
take place at a close temperature tolerance. Further 
experimental work is called for over a wider range of 
temperatures, gas velocities, and tube sizes before 
the full value can be obtained through correlation 
with plant-scale performance. 
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Sulphur Compounds in 





Petroleum and Its 





Distillates’ 


HAROLD BOTTOMLEY, 
Chief Engineer, Cosden Petroleum Corporation 


ie adverse characteristics displayed by petroleum 
distillates containing only small amounts of sulphur and 
its compounds justifies all the attention that can be 
spared for the solution of the problems involved. This is, 
of course, more particularly true in regions producing 
so-called “sour crudes,” but even the refiner processing 
low-sulphur crudes has much to gain by a detailed study 
of his crude and the distillates therefrom. 

Forgetting for the moment all statutory regulations 
governing the maximum permissible amounts of sulphur 
in gasolines, and other petroleum distillates, examples 
may be quoted which emphasize the importance of the 
sulphur study. Paramount in importance is the relation 
of sulphur and its compounds on the effect of the addi- 
tion of tetraethyl lead to gasolines. In these days of high 
compression ratios and higher octane number require- 
ments it behooves the refiner to obtain the maximum 
response from a given dosage of tetraethyl lead. 

Schultz and Buell as early as 1935 recognized the 
economic importance of eliminating sulphur compounds 
from petroleum distillates and by viewing the subject 
objectively did important research on the problem. Their 
data, some of which is quoted below, indicated the rela- 
tive importance of various sulphur compounds on TEL 
response and graphically showed the increase in TEL 
susceptibility to be obtained by desulfurization of 
various types of gasoline. 

Deductions made from their data show the relative 
differences between the mercaptans, sulfides, disulfides 
and cyclic sulphur compounds as regards TEL suscepti- 





* Before the regional meeting of The Western Petroleum Refiners 
Association, Wichita, Kansas, October 3, 1941. 














TABLE 1 
Effect of Sulfide Sulphur on Octane Numbers and TEL 
Response 
Weight | 
Percent Octane Numbers, ASTM 
Sulphur Hebl. 
Added Clear 1 ce. 2 ce. 3 ce. Suscep. 
Daa say owas 0s cca None 51.0 63.5 70.7 74.4 2.02 
Methyl sulfide............ 025 50.6 62.2 67.7 71.6 1.72 
Methyl sulfide............. .239 51.0 58.6 63.3 66.7 1.15 
eas. wine «secu 031 51.0 61.9 67.4 71.4 1.67 
Ethyl sulfide............... 407 50.8 56.5 60.8 64.2 0.90 
so-butyl sulfide............ .241 50.8 58.0 62.7 65.4 1.11 
Iso-amy! sulfide............ .032 50.6 60.4 66.1 69.9 1.52 




















bility. As they state, the refiner is mainly interested in 
saving TEL regardless of how it is done. The mere 
study of artificial mixtures of organic sulphur com- 
pounds and gasolines will not, in itself, effect the sav- 
ing but might, by showing the way, result in meth- 
ods of operation that will effect the savings so greatly 
desired. In Tables 1 and 2 are given Schultz and 
Buell’s results on such artificial blends. 

It is easily seen that of the several sulphur groups 
represented, the disulfides are the worst offenders. As 
these compounds are the residue of mercaptans after 
sweetening reactions, it is imperative that in order to 
conserve the maximum octane number and TEL re- 
sponse the mercaptans be removed insofar as is possible 
before the gasoline is subjected to sweetening. The 
methods to be used might be multiple-stage caustic 
washing, solutizer treatment, caustic-methanol extraction 
or hot-clay desulfurization. Each of these methods will 
be discussed. 


Synthetic Mixtures of Organic Sulphur Compounds 


For the purpose of arriving at definite conclusions a 
program of laboratory investigation was performed 
using Eastman Kodak Company organic sulphur com- 
pounds of the highest obtainable purity blended in cer- 
tain preordained percentages with gasoline of essentially 

















TABLE 2 
Effect of Disulfide Sulphur on Octane Numbers and TEL 
Response 

Weight 

Percent Octane Numbers, ASTM 

Sulphur Hebl. 

Added Clear 1 ce. 2 ce. 3 ce. Suscep. 
PE ia ii ad Slane None 51.0 63.5 70.7 74.4 2.02 
Methy] disulfide............ _ 890 48.9 53.0 56.2 58.7 0.60 
Ethyl disulfide............. .022 50.6 60.2 66.2 70.3 1.55 
Ethyl disulfide............. 044 50.3 59.6 64.9 68.5 1.37 
Ethyl disulfide............. ll 50.3 57.8 61.7 64.2 0.96 
Ethyl disulfide............. 410 48.4 52.4 55.6 58.2 0.57 
n-Butyl disulfide........... .064 50.6 58.7 63.6 66.5 1.13 
sec-Butyl disulfide. ......... .028 50.3 59.6 65.8 69.5 1.48 
tert-Buty! disulfide......... .028 50.6 59.6 65.4 69.1 1.42 
Benzyl disulfide............ .034 49.3 58.8 64.6 68.4 1.45 
Diphenyl disulfide.......... 036 49.9 59.6 66.1 69.8 1.55 
Carbon disulfide............ .049 51.0 61.3 67.7 71.9 1.69 
DER «ob de ictislnneedi 105 51.0 60.5 66.4 69.8 1.45 
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TABLE 3 
Properties of Some Organic Sulphur Compounds Found in 
Gasolines 
GRAVITY 
Boiling 
NAME API Specific Point ° F. Color Odor 
Mercaptans: 

TS ce te a 31.5 0.868 46 Coloriess | Offensive 
| NRPS ANS ere 37.0 0.840 94 Colorless | Offensive 
a ERE eee 37.8 0.8356 154 Colorless | Offensive 
IR asa cabosceiee tees 44.2 0.8055 140 Colorless | Offensive 
erate 37.7 0.8365 208 Colorless | Offensive 
| RRR eee 37.8 0.8357 190 Colorless | Offensive 
GE ig ews lawcdoccucde 33.6 0.857 259 Colorless | Offensive 
8 ee 38.0 0.835 246 Colorless | Offensive 
I iS iccthg ts opis oc 2.2 1.058 383 Colorless | Offensive 

Sulfides 
ea aia ER see Ae 35.8 0.8458 100 Colorless | Offensive 
Ms. S05 eeeguaa ried 37.6 0.837 198 Colorless | Offensive 
eS rr ee? 42.3 0.814 286 Colorless | Mildly 
Offensive 
DINE. <5 >. cpceeisctomtulsapann Ey tenmian 249 Colorless | Mildly 
Offensive 
RIN 5 o0.ccnscaveebeaks 37.2 0.839 360 Colorless | Mildly 
Offensive 
MIE 66 véiimnceesacanse 37.1 0.8386 343 Colorless | Mildly 
Offensive 
WIE. 6.0 .o5cs's io edie d ca ee, Renee ana? Biles cua e Colorless | Inoffensive 
7 SEEPS IS Le 36.3 0.8431 410 Colorless | Inoffensive 
rE ee ars 0.6 1.0712 120 (MP) Colorless | Inoffensive 
| Ge tasonied se Rae: —5.3 1.1185 565 Colorless | Inoffensiv 
, “ES peeee rere. —1.5 1.0884 183 Colorless | Inoffensive 
Disulfides: 
SR pana renee y eae 2.4 1.057 243 Colorless Mildly 
Offensive 
eee Orne ne 11.0 0.993 308 Colorless | Inoffensive 
| RR EEE) vay boe3. 377 Colorless | Inoffensive 
PD ic cadicetbondesgissaseh He vacestes fae Colorless | Inoffensive 
a ov os Bcane CAN eae eae ek 212 (15 mm) | Colorless | Inoffensive 
tO  REReTe e Peer. Tete 183 (10 mm) | Colorless | Inoffensive 
I «acs Sic.ntd oan lehall Sehanacn see 264 (12 mm) | Colorless | Inoffensive 
eS en res 22.6 0.918 482 Colorless | Inoffensive 
REE PH GEO RY, Sov & 160 (MP) Colorless | Inoffensive 
PU 5 inc devecnsctsl so. nee ese 142 (MP) Colorless | Inoffensive 























Sulphur Free Gasoline Used as Base Stock 
for Synthetic Blends 
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TABLE 3-A 
Results of Four Hour Exposure to Sunlight on Blends of 
Various Sulphur Compounds, Unleaded Material 


no sulphur content. Attached tables delineate the various 
sulphur compounds used and the properties of the mix- 
tures which were under investigation. Each sulphur com- 
pound was inspected individually and the properties of 
each appear in Table 3. It has not been proved to the 
author’s entire satisfaction that each sulphur compound 
listed here appears in any or all gasolines but it goes 
without saying that if they were present the results 
should approximate the findings on the mixtures. 

In Tables 3-A and 3-B appear data showing the 
relative effects of varying amounts of the different 
sulphur compounds on the clear and leaded octanes of 
the blends and sunlight stability on the unleaded blends. 
It appears that the first small increment of added 
sulphur affects the clear octane numbers to the greatest 
degree and that five times this amount makes no ap- 
preciable reduction in the octane number. However, the 
situation is far different as regards the response to TEL 
addition and this is clearly shown in the data. From the 
data of this investigation it appears that no large differ- 
ence can be noted between the effects of sulfides and 
disulfides below the C-5 group but for the i-amyl 
disulfide the break appears to widen. The cyclic disul- 
fides are by far the worst offenders as indicated by 
this data. 

It was not thought feasible to include in this investi- 
gation analyses on percentages of the individual sulphur 
compound blends higher than 0.05 due to the fact that it 
is extremely unlikely that such would be met in actual 
gasolines. It might also be noted that no great difference 
was noted in the iso and normal sulfide blends. No 
marked difference appeared in the iso and normal butyl 
disulfide blends but did show up markedly with the C-5 
disulfides as pointed out above. 

It is interesting to note the extreme increase in boiling 
point of the corresponding mercaptans and disulfides. 
Methyl mercaptan boiling at 46° F. when sweetened 
converts to the disulfide boiling at 243° F. or well up 
into the gasoline boiling range. It may well be that it is 
this large increase in boiling points of the converted 
mercaptans that gives rise to bad distillation flask 
corrosions on technical naphthas. Normal propyl mer- 
captan boiling at 154° F. will be partially retained in 
light solvent naphthas and after sweetening may become 
a residue in the distillation flask, with its disulfide boil- 
ing point of 377° F. At dry point temperatures this 


TABLE 3-B 
Octane Numbers (M.M.) of Synthetic Sulphur Blends 


























SAYBOLT COLORS Sulfides Disulfides 
Percent TEL Content, Percent — 

Sulphur Sulfides Disulfides cc. per Gallon Sulphur | Clear l ce. 3 ce. Clear 1 ce. 3 ce. 

NE Pre ree a RR 01 30 30 MO. 55 is So 01 48.8 62.2 72.7 48.7 62.7 73.9 
03 30 30 03 48.6 61.7 71.7 48.6 61.4 71.6 

05 30 30 05 48.4 61.2 70.2 48.4 60.5 69.8 

PS so ees Sets acd dee eens 01 30 30 WE: x coacinsatand 01 49.0 62.8 72.6 49.4 62.9 73.9 
.03 30 30 03 48.4 62.4 71.8 49.0 61.8 72.0 

05’ 30 27 05 48.3 61.8 71.0 48.6 60.9 70.4 

IIE 55.55 sa caies Gapt Selon adn on eaene 01 30 30 n-Propyl............ 01 48.8 62.9 72.6 48.9 62.8 74.1 
.03 30 30 03 48.3 62.0 71.5 48.6 62.0 72.0 

.05 30 30 05 48.2 61.4 70.7 48.5 61.0 70.2 

WN. a isin oR ends cpevdtatvcalans wes 01 30 30 ee ee eer 01 49.2 62.0 72.4 48.8 62.6 74.1 
.03 J > 48.5 61.7 73.1 

05 ; 48.4 60.5 723 

INNS, 5 coo ck sing Dict sanes thee ccas cane es , ae ee Pe Oe eee Re en 49.1 62.4 74.0 
.03 49.0 61.8 73.4 

05 48.9 61.1 72.6 

OE Re OER be wrt. eR OS cE IS te a eohce 48.9 62.4 74.1 
03 48.8 61.9 73.1 

.05 48.8 61.1 72.1 

S| IRE SAN ES core CSUR REE eres | Sy ee es as) Ss > a ae, GA A bc ye oe 48.5 61.9 71.4 
03 48.4 60.6 70.2 

05 48.3 59.8 69.4 

IS Soa c's 5k 5 ehh a hs oe ee an a Orie See ee EP RNS 48.2 62.3 71.6 
.03 48.0 60.8 70.7 

05 48.0 60.0 69.7 

a 5.6.5 4 oa ch Soak che cine einuaeasedbeke a oe soe te, eee ek Ren 48.2 61.9 71.6 
Pa eh .03 48.2 60.9 70.9 
05 48.0 60.2 69.5 
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TABLE 4 
Sulphur Content of Various Crude Oils and Gasolines 
Therefrom 
Sulphur Content, Percent by Weight 
Crude Straight Run Cracked 

Mid Continent (Kansas)...................... 30 035 .065 
Mid Continent (Oklahoma).................4... .20 .010 .040 
EY SEE Pe ee er ee 04 .005 .020 
Sg Ee ie er ey .30 .010 .040 
LTS. Du Lou. wid cccdcvcdacesces 50 055 .210 
os occ vcd ewepesseceus 15 .020 .080 
California, Huntington Beach.................. 1.30 .170 .800 
California, Santa Fe Springs.................. 40 .050 .200 
Arkansas, Smackover.....................---- 2.00 .040 .190 
TUN OREN Ad £2 hl etis sis aubinelescccedeess .25 .030 .050 
ns cc ebsenins 5.20 .060 1.400 
DI. Soa ick eccacdectsccveveces 1.80 .050 .800 
OA BIE POOR ibn a ie'v iiss ew eee scene ceedee 1.80 .070 .700 
West Texas, Yoakum County.................. 1.90 .300 .530 
West Texas, Howard-Glasseock................ 1.48 .170 .260 
‘Central Texas, Young County................. 15 Trace .030 
cE eG Pye gos% 6 300 cba ch ods e's eee 1.50 .870 














material will crack to yield volatile sulphur compounds 
that discolor copper avidly. 


Economies of Sulphur Reduction: 

I realize that this paper is presented in an unappropri- 
ate region as regards sulphur reduction in general. In 
other sections of the United States where higher sulphur 
crudes are produced, the problem is immediate and im- 
portant. Probably some of the data presented below will 
never hold true for Mid-Continent material but it does 
apply especially to West Texas, New Mexico, Arkansas, 
Michigan and other regions producing crudes that con- 
tain sufficient sulphur compounds to affect the properties 
of the distillates produced therefrom. Table 4 indicates 
sulphur contents of straight-run and cracked gasolines 
produced from various American crudes. 

In many cases, regardless of statutory regulations, it 
is economically justifiable to remove as much sulphur as 
possible from petroleum distillates. This is especially 
true in respect to gasolines, technical naphthas and kero- 
senes. Sulphur should be removed from gasolines due to 
the increased TEL susceptibility and general overall 
stability. It should be removed from technical naphthas 
in order to improve the strict corrosion tests required 
of such products, and should be removed from kerosenes 
to improve burning characteristics. 

There are several methods of accomplishing the re- 
moval of some of the sulphur types involved; each is 
fairly costly to operate per unit of sulphur removed and 
each has its advantages and disadvantages. To list 
several: 

. Multi-stage caustic wash 

. Solutizer treatment 

. Caustic-methanol extraction 

. Hot-clay treatment and its variations 
. Sulfuric acid treatment. 

Of the five listed, the first three remove only mer- 
captans but operate effectively on both straight-run and 
cracked products. The fourth, hot-clay, does an effective 
job on straight-run products but due to slight polymeri- 
zation is limited in its application to cracked gasolines. 
Also, cyclic sulphur compounds are relatively unattacked 
by the hot-clay method, but mercaptans, sulfides and 
disulfides are decomposed to great extent. 

Probably the most effective overall sulphur-removal 
agent is sulfuric acid but there again serious faults are 
present. In acid treating any material containing olefinic 
hydrocarbons a large amount of polymerization takes 
place, producing polymers that must be removed by 
redistillation. However, acid treatment does remove 
some of the cyclic sulphur compounds and practically all 
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high-sulphur California gasoline is so treated, if treated 
at all for sulphur reduction. To remove sulphur in 
worthwhile quantities from petroleum distillates, rela- 
tively large quantities of acid are required, sometimes as 
high as 25 to 40 pounds per barrel on high-sulphur- 
bearing gasolines. Initial octane loss is suffered by 
polymerization of the cracked components but often- 
times the overall lead response is increased to the extent 
that this loss is minimized to a large extent. 

No attempt will be made here to evaluate the costs of 
installation of any of the desulfurization treatments 
previously mentioned. Considerable investment is _re- 
quired for each and all cannot be compared on the 
same basis due to the following facts: 


The multi-stage caustic wash, solutizer treatment 
and caustic-methanol methods do not remove more 
than mercaptans, hence their usefulness in overall 
sulphur reduction is limited. This by no means be- 
littles any of them for the purpose for which they 
are intended—all are excellent processes. 

The hot-clay method and its variations are usually 
applicable to straight-run desulfurization and by 
this token limited in application. 

Acid treatment, the most flexible method, suffers 
from comparison to the others due to its high initial 
investment coupled with its high operating costs. 

So, for the above sketchily mentioned reasons, it was 
deemed advisable to omit installation and operating 
costs. 

To look at the other side of the picture, the returns 
from desulfurization, are more pleasant and also more 
nearly supported by direct evidence that is easily con- 
firmed in any laboratory. In Table 5 is shown the data 
derived from the application of several of the above 
mentioned desulfurization methods as applied to West 
Texas, Yoakum County straight-run gasoline. 

It can be clearly seen from the foregoing data that 
the hot-clay method’s savings of TEL will justify con- 
siderable thought when desulfurizing a gasoline of the 
type used in this illustration. The arbitrary level of 67.0 
was used as a reference point because it is a level fre- 
quently leaded to in the U. S. Motor class. It would be 
meaningless to choose a higher level as the maximum 




















TABLE 5 
3-Stage 
3-Stage 3-Stage Caustic | Cosden Clay 
Caustic | Solutizer | Methanol | Treat 700° F. 
Wash and | Wash and | Wash and | 20 Psi1 S.V. 
Doctor Doctor Doctor NaO 
None Tr ft t Tr t t Tr t t Sw t 
Mercaptan sulphur, percent: 
| Ee Scr een .128 128 .128 .128 .128 
After high temperature clay 
Se See «dian ate ar weed -002 
After first stage........... sa ote .084 .021 .049 -000 
After second stage......... aise 077 .018 .020 wins 
After third stage.......... Ye 071 017 .017 Soa 
Total sulphur, percent... .... .300 .280 .210 .230 .050 
Color, Saybolt.............. 30 30 28 27 25 
Bromine number............ 2 ny son ahs 2 
Copper dish gum, mg........ “ae 8 13 10 2 
Octane number, MM........ 54.0 53.0 53.0 53.0 56.5 
Plus 1 cc. TEL/gal........ 61.0 60.0 61.5 60.5 67.0 
Plus 2 cc. TEL/gal........ 64.5 63.7 65.2 64.2 72.0 
Plus 3 ce. TEL/gal........ 67.0 66.0 68.0 67.0 75.0 
Reid vapor pressure......... 5.0 4.9 4.7 4.6 4.5 
PRA Se rere 57.5 57.4 57.4 57.4 57.4 
Maas oe 300 6 dirs fers noes g 120 116 121 124 122 
| REE 6 156 152 158 158 160 
PI isu cicoktils ces 171 167 174 176 174 
eer 250 249 252 251 248 
ER ees ee 339 341 344 343 339 
95 aps OT es pre 363 368 369 367 364 
OPE CTE Sao ae gr eee 396 395 396 396 383 
Mercaptan reduction percent 
before doctor treatment .... GSA 44.5 86.7 86.7 100 
Total sulphur reduction... ... itis 6.7 30.0 23.3 83.4 
TEL, ce./gal. saving to 67 
ce ES Sy Neg 0.2 None 2.0 
Monetary savings per 1000 
barrels gasoline........... $16.80 $168.00 
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TABLE 6 
Catalytic Desulphurization of West Texas Aviation Base 
Stock 
Undesulphurized | Desulphurized 
CN EP ai oa ioh acs ce ceweenes bat tes neasceus 61.1 60.6 
MM Gis ote re B thaiLe wb w Sib nies Ska Men MNT Dee 112° F. 115° F. 
INS 52a sic eGov UA sce dbady lob iene shores 166° F. 168° F. 
ee EO ee ar or OT ee 212° F. 216° F 
I, Fo, acne ge neakd wamenass SeSbos ieee 266° F. 269° F 
- SOR Re TSS Fhe PE RIS RAR EE et Py 2 316° F. 319° F. 
ING 85 06 as op calae ss ovaiidds $s cae hos esa ked ol 98 percent 98 percent 
RE GTR rn ere roy ete ox 30 30 
SNL GS iSite dae ee edi ied tat dcnnsse cena 0.080 percent 0.015 percent 
Octane number, CFR MM: ........ ices ceddecccncees 67.0 68.5 
5 RA a eee ha ee 75.8 79.0 
PN TS PRE re Pe ret roteee oe 79.6 83.4 
NT Ws oa oto 5p cvs «op b0s « ahaw balebues 81.8 86.2 
Be GME RS bo oid5d 5. chick won daddebaeanees 84.0 88.7 
OS RR I Se ee re EERE 85.1 90.1 
| REELS RRC E TS Te ane None None 
i ES EEE I I ee ere Tree None None 
IEE, 520 o-oo as tahoe hoa cu pmioww aden 8 hours + 8 hours + 
Susceptibility (Hebl., et al)............s.ccecceecess 1.37 1.93 














TEL concentration is exceeded in all cases except the 
hot-clay when leading to contemporary “Q” octane 
requirements. 

Another economic factor brought out by the above 
illustration is the importance of the diversion of this 
gasoline to housebrand quality if hot-clay treated. This 
would amount to the price differential between the 67- 
octane grade on one hand and the 72-74 grade on the 
other. The amount realized should be at least 3g-cent 
per gallon or $162.75 per 1000 barrels of gasoline. This 
appreciable savings, either in TEL or increase in grad- 
ing, will offset quite a large installation and operating 
investment and should be considered when running 
high-sulphur straight-run gasolines into leaded gasoline 
channels. 

In the preceding illustration the extraction processes 
did not show up especially well as regards overall sul- 
phur reduction and reduction in TEL requirements, but 
as mentioned previously, this is only one gasoline and 
straight-run at that. Field shows the benefits to be 
gained by treating Michigan cracked gasoline with the 
caustic-methanol extraction process. No _ significant 
change was noted in the clear octane numbers but at the 
3 cc. level the improvement was marked. The suscepti- 
bility factor increased from 0.75 to 1.04, a notable im- 
provement. Other data from this article indicate similar 
results are to be obtained on widely differing gasolines. 

Caustic scrubbing to remove mercaptans has been de- 
veloped to high degree by the incorporation of efficient 
contact scrubbing and stripping towers. In one installa- 
tion utilizing counter-current caustic scrubbing of 
cracked gasoline in which towers packed with 1%-inch 
carbon Raschig rings are used, from 80 to 90 percent 
mercaptan removal is effected in a single stage. The 
mercaptan scrubbing tower contains a bed of these 
carbon rings approximately 30 feet deep and only 15 
percent by volume of 18-baumé caustic is circulated to 
effect the removal cited above. In this installation the 
original mercaptan content varied from 0.145 to 0.155 
percent and the scrubbed gasoline contains only 0.015 to 
0.030 percent residual mercaptan. This caustic scrubber 
has greatly lessened the load on the doctor-treating 
plant, as can be easily seen, and has more than justified 
its installation expense and current operating cost by 
reducing the amount of litharge that needs to be re- 
generated in the doctor-recovery system. Other refin- 
eries, according to authoritative information, are obtain- 
ing comparable results. 

During the present national emergency, aviation gaso- 
line is very much in demand and all methods to produce 
it should be studied with intense interest. Many straight- 
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run gasolines produced from naphthenic and/or high 
sulphur crudes possess high initial octane ratings but 
unfortunately many times low susceptibility to the addi- 
tion of tetraethyl lead. If this susceptibility could be 
stepped up to the point where these straight-run stocks 
could become vital blending agents for the production 
of aviation fuels, a great increase in aviation gasoline 
volume would result. It is possible to do this and has 
been definitely proved in the laboratory and plant that 
if these straight-run gasolines are freed of their dele- 
terious sulphur content they may be used as aviation 
base or blending stocks. The sulphur may be removed by 
either of two existing methods, sulfuri: acid or hot-clay 
treatment. A well-known West Texas refiner is produc- 
ing such a blending stock by acid treatment and it is 
reported that he is treating with 15 pounds per barrel 
fuming sulfuric acid. No data is available to the writer 
regarding the results being obtained. 

Hot-clay treatment was applied, however, to similar 
stock in the author’s laboratory and the following data 
procured, as shown in Table 6. 

The hot-clay method constantly referred to in this 
paper resembles the Perco bauxite desulfurization treat- 
ing method in many of its mechanical respects, but is a 
process covered by Letters Patent issued to Gray 
Processes Corporation. 

Data delivered before the 1940 Regional Technical 
Meeting of the Western Petroleum Refiners Association 
indicated the results to be’obtained by the use of the 
Perco method employing bauxite as a catalyst. The 
results were startling and considerable improvement in 
tetraethyl lead susceptibilities was indicated by the use 
of the process. It is not necessary to review the data 
presented by Dr. M. W. Conn as you are all familiar 
with it. 

To summarize results of various types of desulfuriza- 
tion treatments, a 430-end-point West Texas straight- 
run gasoline was treated by several different methods. In 
order to determine the classes of sulphur compounds 
acted upon by the various treating agents, complete 
sulphur analyses were made according to various classi- 
fications. This data is shown in Table 7. It will be noted 
that no improvement is to be gained by going to exces- 
sively high temperatures with the hot-clay treatment. It 
was found that incomplete removal of the mercaptans 
was obtained with the alcoholic plumbite solution and 
notes are made on the data with regard to this fact. 



































TABLE 7 
Straight Run 430 End Point Howard-Glasscock Gasoline 
| 
Acid 
Hot Clay Treatment Treated 
Doctor 10 Pounds 
Sour | Treated | 600° F. | 650° F. | 700° F. | Per Barrel 
SRR SOG NENT AS 55.6 53.4 53.5 53.4 53.4 53.7 
5S SAAB ERE Ae NE 30 30 30 30 30 30 
ae SPER atcldned as scie'd 134° F. | 138° F.| 140° F.| 138° F,| 141° F.| 134° F 
Ce a ene 192° F.| 194° F.| 194° F.| 195° F.| 196° F.| 190° F 
MG os 5.ov ins ca aw Eee 214° F. | 218° F. | 215° F. | 216° F.| 220° F.| 216°F 
PII io 55 oid aia, cecraanseuia 230° 235° F. | 230° F. | 234° F.| 236° F.| 234° F 
MOI 2 4.002..2 0s egahacs 264° F. | 267° F. | 264° F. | 267° F.| 265° F.| 265° F 
DUNS iia eS avs'csce tie ccapian 291° F, | 300° F. | 295° F. | 296° F.| 300° F.| 300° F 
90 " waom Ra tk esr ee 360° F. | 358° F. | 356° F. | 364° F.| 366° F.| 357° F. 
EERE pe ice te 430° F. | 426° F. | 430° F. | 435° F.| 446° F.| 428° F 
Recovery, percent............ 99 99 99 99 99 99 
SOS EE Fae eh 57.3 57.2 58.9 58.4 57.8 58.3 
1 SSeS 63.2 63.6 67.2 67.0 66.7 65.3 
age ti teas eas nines yo 67.7 68.2 72.7 72.5 72.4 . 70.0 
MNEs ric Bik bas ate steel 70.7 71.3 76.2 76.2 76.2 73.7 
Total sulphur, percent........ .2140 .160 .049 053 .077 .080 
Meer cum. crise take dl .0360 rah Deli Fite os wots 
NS SS ee. ome .0180 006 002 009 007 aie 
Mercaptan.... 3... cites. ola sal .000 -000 .025* 
DHOUIE So cc. s ce eens 0390* 077 000 005 004 .023* 
NI ssdiacdis 0.5 53 3.06 raieg's .0770 .076 .047 .048 060 025 
MORE Bas. <2). ea oa .0000 001 000 000 006 007 
* Incomplete removal by alcoholic plumbite. 
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Straight-Line Fractionation 


dination and treating are combined in 
one series of operations for straight-line finishing of 
all products in the Salem, Illinois, plant of Warren 
Petroleum Corporation. 

Five columns following the steam distillation 
equipment are operated to de-ethanize and remove 
hydrogen sulfide, manufacture and dry propane, 
separate iso-butane from normal butane and produce 
natural gasoline to specifications. Immediately fol- 
lowing the column employed for removing ethane 
and reducing hydrogen sulfide content is a caustic 
contactor to complete the removal of H,S. A hori- 
zontal caustic settler is next in line followed by a 
vertical vessel filled with standard grades of sand 
to dry the gasoline and prevent passage of entrained 
treating solution to the sweetener. The sweetener is 
the type which makes use of cupric chloride carried 
in a bed of fullers earth to convert the mercaptans 
to disulfides. The gasoline-treating system is stepped 
into the straight-line process following the de-ethan- 
izing column so that the gross product is sweetened 
in a single operation, instead of treating each product 
separately. 

Gas from the several formations in the Salem 
field has a composition which makes possible the 
manufacture of many cuts, ranging from propane 
through iso- and n-butane in quantities, to pentane 


and heavier. In contrast to fields elsewhere when 
the reflux disappears if the fractionators are adjusted 
to manufacture 26-pound RVP finished gasoline, the 
raw condensate from the distillation system at Salem 
contains adequate quantities of the butanes and 
lower-boiling fractions so that any grade of natural 
gasoline can be manufactured, plus a substantial 
quantity of iso-butane and liquified gases as desired. 

With five, 400-horsepower gas-engine-driven com- 
pressors, 15,000,000 cubic feet of field gas can be 
processed from a compressor intake of 9 inches vac- 
uum to an absorber pressure of 40 psi discharge. 
In this cycle, gas from the six oil sands is mixed 
indiscriminately in the gathering system. 

Gas from the compressors passes through atmos- 
pheric coolers in a louvre tower in one side of the 
plant yard to the absorbers, two of which are used 
in parallel for contact with the mineral-seal absorp- 
tion oil at a ratio of 40 gallons per 1000 cubic feet. 
Two sets of absorption-oil circulating pumps are 
used, one to circulate lean oil through the absorbers, 
the other to boost pressure to the distillation column, 
which is operated at 50 pounds. 

All gas produced at Salem is not sour, but because 
of field practices, segregation is impractical. Raw 
gasoline in the condensate accumulator contains ap- 





Interior of Warren Petroleum Company’s control room in its gasoline plant at Salem, Illinois, 
showing arrangement of piping, pumps and other accessories in relation to fractionators. 
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proximately 200 grains of H,S for each 100 cubic 
feet of vapor. 

The first processing step, after accumulation from 
the vapor condensers, is to pump total condensate to 
the first fractionator. This tower is operated at 275 
pounds pressure and the reboiler maintained at 240° 
F. Overhead vapors are partially condensed in quan- 
tities sufficient for reflux which is returned to the top 
plate. 

The function of this column is to remove the dis- 
solved ethane from the higher-boiling fractions as 
well as a part of the hydrogen sulfide. Since the 
composition of the charge to the column varies, 
frequent analysis of the material from the base is 
necessary to maintain the correct ratio of reflux 
to the feed so that approximately 95 percent of the 
hydrogen sulfide is removed with a minimum loss 
of propane. The constants at the column tower pres- 
sure and reboiler temperature. The variables are the 
composition of the feed and the reflux ratio. The 
amount of feed to the column varies little because 
the raw gas is gathered under slight vacuum. For- 
mations produce the sour gas under pulsations, 
which causes the raw charge to contain varying 
amounts of hydrogen sulfide, which in turn makes 
frequent adjustments of the sulfur compound. 

With the ethane removed and the H,S reduced by 
95 percent, the condensate flows by process pressure 
to the caustic contractor and into the settling tank. 
The pressure on the de-ethanizing column is suffi- 
cient to move the material through the caustic con- 
tactor and settler to the sand filter and then through 
the cupric chloride treater to the second column of 
the series. The pressure differential between the de- 
ethanizing column and the second tower is 125 
pounds so pumping in this stage is unnecessary. 

The second column is the finished gasoline frac- 
tionator which may be operated to produce any 
grade desired. When the base product from this 
column is a 14-pound RVP gasoline, the pressure is 
held at 150 pounds, and the reboiler maintained at 
244°F. The feed rate to the column is around 3,700 
gallons per hour, and as the overhead is reduced to 
total condensation, a portion is returned at the rate 
of about 5400 gallons per hour to maintain the top 
temperature at 90°F. 

The base product from the finished gasoline tower 
is passed through two coolers in parallel to pres- 
sure storage. The overhead product is pumped to 
the third fractionator to separate the propane from 
the charge. The column is operated at 260 pounds 
and the reboiler maintained at 220°F. The overhead 
product from this column is high percentage propane 
which is condensed and returned as reflux at a ratio 
of 2:1 to maintain a top temperature of 96°F. Excess 
propane is passed at column pressure through an 
auxiliary column filled with calcium chloride to re- 
move any moisture. 

The base product from the propane fractionator 
flows, at the depropanizing column pressure, to the 
iso-butane column which is operated at 146 pounds. 
This column is equipped with 50 bubble plates and 
is operated with a reboiler temperature of 182°F. 
Condensed iso-butane is returned to the top of the 
tower at a reflux-to-feed ratio of 6:1 to maintain the 
top temperature of 106°F. This column is difficult 
to operate because of the delicate adjustment re- 





Grouping of Fractionators 


quired when separating iso- from n-butane. The 
overhead condensate and the reboiler product of the 
iso-butane column are run to separate storage under 
column pressure. 

Since all of the desired fractions are separated 
from the raw charge in the various towers and 
manufactured to specifications in a continuous opera- 
tion, sweet and non-corrosive without additional 
treatment, the normal butane and the relatively pure 
propane are subsequently blended back to produce 
specification liquified gases either in plant storage, 
tank cars or transport trucks. Facilities are included 
in the plant to handle the products as manufactured, 
and provisions are included in the design and opera- 
tion to maintain required operating conditions with 
adequate control apparatus. 

The bases of all towers are housed in with re- 
boilers, controls and pumps to protect the equip- 
ment from inclement weather and to insure con- 
tinuous working conditions. Uncondensed vapors 
from the low-pressure accumulator drums at the 
distillation equipment are collected, recompressed 
and cooled to liquid, which is fed into the de-ethaniz- 
ing column with the gross gasoline from the accumu- 
lator tank to insure a minimum loss of lower-boiling 


* fractions. 
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The Catalytic Hydrogen 
Peroxide Oxidation of Straight 
Chain Olefines 


W. TREIB, Freiburg 
(Translated from Brennstoff Chemie, 20, No. 19; P. 358) 


BD scie ca ait olefines have assumed re- 
cently a wide importance in industrial and scientific 
research, due to their simple synthesis from water- 
gas by the Fischer & Tropsch method, as well as 
their commercial production by thermal catalytic 
cracking of natural hydrocarbons.’ Due to their 
reactivity they are the raw materials for various 
processes—such as, in production of synthetics, per- 
fumes, and organic syntheses. Their conversion into 
oxygenated derivatives is accomplished by catalytic 
oxidation with molecular oxygen. The work, for in- 
stance, of H. Hock and co-workers? with cyclic and 
alicyclic definite olefines and also cracked gasolines 
at low temperatures resulted in hydrocarbon- 
peroxides, which could be reduced to alpha and beta 
unsaturated alcohols. The reaction proceeded very 
slowly—especially with chain olefines—and resulted 
until recently in very low yields. For instance, only 
2 percent peroxides were obtained from n-hexene 
after 200 hours using both light and chemical catalyst. 

Researches on cyclic compounds’ have shown that 
hydrogen peroxide in the presence of suitable cata- 
lysts gives the same end products as does auto- 
oxidation, and that, in contradistinction to the latter, 
labile intermediates do not suffer spontaneous poly- 
merization (resinification), in fact, are completely 
hindered by a special reaction technique. Employing 
either alkaline or acidic oxidation-reagents, the re- 
action proceeds without rearrangements, for instance, 
due to enolization or ketonizing of the molecule— 
which ordinarily might influence energy partitioning 
and the direction of the resulting equilibrium. It is 
for this reason important to determine the reactive 
positions in the molecule during the H,O, oxidation 
in neutral solutions. 

Hydrogen peroxide similar to ozone does not give 
rise to by-products or reduction-products during its 
reaction, so that it is a simple matter to work up the 
crude reaction product. 

These leads were the reasons that we then sought 
to expand our work in the field of highly reactive 
olefines. Such reactions necessitated working in 
homogeneous phase even though the reaction-mixture 
was highly diluted both by the water present in 30 
percent hydrogen peroxide, and the water formed in 
the reaction. One had to take care that newly formed, 
quite volatile soluble oxygenated by-products would 
be further reacted instead of finding much of the 
original charge to the process still unconverted. For 
long-chain higher olefines practically insoluble in 
aqueous media, we found solvents specially adapta- 
ble, namely, acetone and methanol. Both these 
solvents are somewhat slightly attacked, but are 
nevertheless much more stable than the olefines. 
The oxidation reaction without catalysts proceeds 


very slowly. 
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As activating catalysts, we tested out the oxides of 
the heavy metals, which form peracids with H,O, in 
the oxygen-containing above mentioned solvents. In 
order to fulfill the requirements for a true catalytic 
reaction, it is of course one of the main points that 
these peracids again release the peroxide oxygen. 
Concerning the selected peracids of vanadium, 
molybdenum and tungsten,‘ only pervanadic acid, 
probably VO, (OH), or VO, H, fulfilled both require- 
ments.° The two other acids accepted H,O, but re- 
leased peroxide oxygen only with great difficulty. 

Besides, pervanadic acid possesses another excel- 
lent characteristic for controlling the oxidation 
process—namely, it acts as an indicator going from 
red to green during the consumption and reaction of 
the H,O,. Furthermore, the various color changes in 
many cases those from red to reddish yellow and 
yellow signify the formation of loosely bound inter- 
mediates of hydrogen peroxide, which precede the 
actual reaction. 

The catalyst is prepared at the time by introducing 
Vanadium pentoxide V,O,; (0.1 to 1 percent, by 
weight based on the hydrocarbon) into a 30 percent 
solution of H,O,, during strong cooling. The red 
solution is added, during stirring, to a mixture of 1 
part olefine to 5-10 parts of diluent, previously 
warmed to 25° C. The temperature is held at 25-35° 
C., during reaction by an external water-bath, during 
which time the calculated H,O, is added. At higher 
temperatures the solvent will be attacked, and at 
times violently enough to cause rapid and uncon- 
trolled violent boiling. Using the conditions described 
above it was possible to convert 100 gm. chain 
olefines to oxygenated derivatives in 30-40 hours. If 
it is desirable to isolate primary oxygen compounds, 
it is advantageous to stop the reaction sooner, remov- 
ing unspent hydrocarbon by adding water, and 
oxidizing the hydrocarbon further in another test. 

It was next desirable to study oxygen derivatives 
of the paraffins as to their behavior in the presence 
of hydrogen peroxide attack. For this purpose the 
reaction mechanism and the formation of the oxygen- 
ated products of the olefines had to be determined 
and simplified as much as possible. Primary alcohols 
and aldehydes are very stable. In solution in acetone 
the only visible attack was on the solvent itself. Even 
in aqueous solution or in dispersion, both groups 
were only slightly attacked at 60-80° C. by catalyzed 
H,O,. The well known change: Prim. alcoholalde- 
hyde~mono acid does not take place. Most com- 
monly, a splitting into oxalic and monocarboxyllic 
acids of shortened chain length will occur after pre- 
liminary hydroxylation: 

R — CH: — CH: — CHO — R — COOH + COOH — COOH 


When the catalyst and H,O, in greater concentra- 
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tion is allowed to react on aldehydes, definite crystal- 
line peroxides can be isolated before being converted 
to other forms. Pervanadic acid did not in this case 
act as an oxidation accelerator but it catalyzed as do 
mineral acids the addition of H,O, on the aldehydic 
oxygen. The peroxides of high molecular weight alde- 
hydes are inert and non-poisonous compared to those 
lower in the series. Secondary alcohols are slowly 
converted by hydrogen peroxide to ketones; unsatu- 
rated alcohols add H,O, to the double bond very 
easily. Paraffinic ketones are quite resistant and more 
difficult to attack than cyclic ketones and chain 
olefines. The catalyzed H,O, oxidation initiates here 
also a hydroxylation—the point of attack being, 
curiously enough, dependent on the symmetry of the 
ketone. While methyl-ethyl ketone CH,—CO—CH,— 
CH, and the symmetrical pentanone-3, CH,.CH,.CO 
—CH,.CH, are hydroxylated in the 1,2 position to 
carbonyl, oxidation takes place in the 1,3 position in 
the unsymmetrical® pentanone-2, CH,—CO—CH,— 
CH,—CH,. 

Increasing the chain length, i.e., undecanone® in- 
creases the stability. Alpha-keto-alcohols are especial- 
ly easily and spontaneously split into aldehydes and 
carbonic acids by H,O,. This reaction is similar to 
Criege’s splitting of glycols, and in the case of olefine- 
oxidation is as follows: 

R—CO—CH(OH)>R, ~R—COOH + R,—CHO. 
The a-glycols with a middle glycol group R—CH 
(OH)—CH(OH)—R, are quite resistant and do not 
undergo glycol splitting. Contrary to this, a-glycols 
with terminal glycol group, are converted by cata- 
lyzed H,O attack at both hydroxyls. (See below.) 

All olefine hydrocarbons possess two reactive 
points that can be attacked: 

1. The double bond. 

2. The neighboring methyl groups. 

Both are usually reactive together indicating that 
the olefine-molecule exists in various active states, 
not demonstrable, as the various formulae might indi- 
cate—states which are in variable equilibrium with 
one another, similar to the keto and enol forms in 
ketone compounds. 

a,b, unsaturated alcohols, a-glycols, aldehydes, 
ozonides and monocarboxyllic acids were proven as 
reaction products in the pervanadic acid catalyzed 
H,O, oxidation of chain olefines. 


The initial process (primary) is one mainly of 
hydroxylation. H,O, will either add to the double 
bond forming a-glycols, or it will attack the neighbor- 
ing methyl group giving rise to a, b, unsaturated 
alcohols. In a series of cyclo-olefines it was long 
known that the double bonds actually activated the 
methyl groups. W. Triebs and H. Schmid’ had shown 
that, by chromic acid oxidation of a-octylene the same 
was true for chain olefines. In the case of the a, b 
unsaturated alcohols the open bond must be partly 
saturated by the adjacent hydroxyl group, since this 
alone can explain their low reactivity. 

The above mentioned primary products so formed 
are partially susceptible to further oxidation. Further 
conversion is very dependent on the position of the 
double bond in the original olefine, wherein two 
cases arise: 

1. Olefines with terminal double bonds yield un- 
stable a-glycols which by H,O, are further oxidized 
at both hydroxyl groups, finally yielding crystalline 
ozonides (Ia). Their a, b unsaturated alcohols, of 
strong persistent odor and sweet taste are slowly 
split into oxalic and into monocarboxylic acids con- 
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taining two less carbon atoms by the action of hydro- 
gen peroxide. (Ila) 

The tests comprised using a-octylene, C,H,,, a 
decylene, C,,H,,, and a-dodecylene, C,,H,,; these 
hydrocarbons were prepared from their primary 
alcohols by thermally splitting off water passing the 
original alcohol over unglazed porcelain tile.* 

These transformations of a-glycols and a, b unsatu- 
rated alcohols are similar to reactions well known in 
the chemistry of sugar ; sugar, the aldoses and ketoses 
are converted into ozonides® by H,O, (Ib). Strong 
and energetic reaction of the oxidizing agent will 
split glucose into oxalic acid and trioxy succinic acid 
(IIb)*°: 


R R CH:OH CH:OH 
(Ia) dxon > co (Ib) (CHOH), > (CHOH), 
CH:OH CHO CHOH CO 
bo dHo 
R R R 
(IIa) HoH ~ HOH ~ CooH 
CH CHOH COOH 
da, CHO Loox 
CH:OH CH:OH 
(IIb) (¢HOH), > (CHOHD: 
CHOH CHOH 
don coou 
CHO COOH 


2. In contrast to the above olefines with a central 
double bond yield definite crystalline glycols. Small 
amounts of a, b unsaturated alcohols which form are 
partially further oxidized to the corresponding 
ketones ; then add further hydrogen peroxide at their 
double bonds and degrade to aldehydes and acids. 

Tests were made with n-undecene® C,,H,, and with 
n-tetradecene, C,,H,,. Both alcohols were first pre- 
pared by Grignard reaction from heptylaldehyde in 
the one case and butyl (by heptyl bromide) in the 
second case, —C,,H,,O and C,,H,;,O alcohols. The 
latter were then converted into the respective olefines 
by means of anhydrous zinc chloride. 

Side chains, derived from ethylene structures, ac- 
celerate the formation of isomeric oxidation products 
and a splitting of the molecule at the double bond. 


These olefines were prepared from the alcohols by 
reaction of butyric acid ester and 2 mols. ethyl or 
propyl magnesium bromide, and from acetic ester and 
2 mols of isoamyl-magnesium bromide. 

When two side chains branch off from both car- 
bons in the ethylene bridge, and if these carbons are 
free of hydrogen linkages, then the a-glycols, at point 
of formation, will split off water and convert to 
a-oxides ; 


R’ R; + HO: R; Rs 
>Cc=C< — > C(OH) —C(OH) < 
R’ Rs 
>C—C< 
» 


Such hydrocarbons were also made from butyric 
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acid ester and 2 mols of alkyl bromide by Grignard 
reaction. 

The proof of the formation of these oxides lead at 
the beginning to the erroneous view that pervanadic 
acid will convert olefines directly into a-oxides, as 
does benzoic peracid. In the case of the hydrogen- 
free semi-cyclic ethylene derivatives, there occurred a 
similar spontaneous conversion of the a-glycols so 
formed into a-oxides-pointing to the presence of an 
underlying general rule in these reactions. 

Chain and cyclo-olefines behave similarly, in 
qualitative formation of products, in the pervanadic 
acid catalyzed hydrogen peroxide oxidation. Both add 
on H,O, at the double bond and there is the hydroxyl- 
ation of adjacent reactive methylene groups. Usually 








. replacement materials are becoming more 
difficult to obtain, particularly those of certain 
shapes, the Old Dutch Refining Company, Muske- 
gon, Michigan, has designed an apparatus with 
which pipe bends are made for hooking up pumps 
and vessels. 

A concrete block near the welder’s shed, has the 
following dimensions: overall length, 12 feet ; width, 
6 feet; depth, 5 feet, forming a mass containing 360 
cubic feet. The block rises only a foot above the 
ground level to make pipe handling easier. Extra 
heavy pipe nipples, 2 inches in diameter, extend from 
flush with the surface through the block, spaced on 
12 inch centers in which steel pins are driven with a 
push fit, to allow forming any combination of bends. 
In one corner of the block is a structural steel loop 
imbedded as an anchor for a large capacity chain 
hoist. 

A heating furnace is located at one end of the con- 
crete block, made of fire brick, and covered with a 
sheet of tank steel. Two ends are open in the furnace 
so that pipe of any size may be worked and moved 
while being heated by a large capacity gas burner set 
in one side of the heating furnace. The burner assem- 
bly is set loosely in the walls of the furnace to allow 
some latitude while heating by directing the flame 
back and forth along the pipe. 

When bending pipe, the nipple is cut to the re- 
quired length for connecting the units desired and is 
then placed in the furnace with the burner adjusted 
to produce the necessary heat for softening the metal. 
Both ends of the nipple of pipe are closed with a plate 
welded in, allowance is made for removing these 
plates when the nipple is measured up, with a small 
opening in the plate for attaching the hook of a 
chain. Pins are inserted in the necessary holes in the 
concrete block and the hot pipe anchored to two or 
more at one end. At the point in the pipe where the 
bend is started, two or more additional pins are 
placed in other holes and a section of channel iron 
placed against the pins so that the smooth surface 
of the channel iron is against the pipe on the inside 
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in most cases the first reaction occurs with the chain 
olefines and the second in the case of the simple 
cyclo-olefines. 

Whether these results also apply to auto-oxidations 
would require the accumulation and study of further 
laboratory studies. 
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Bending Units Puts Pipe 
Back in Use 





of the bend. A second chain is attached to the oppo- 
site end of the pipe to which the hook of the lower 
falls of the chain hoist are attached for bending. 

On ordinary bends, two men operate the apparatus 
to furnish sufficient power that the bend is made 
easily and without undue exertion on the part of the 
operators. As the point in the pipe where the bend 
first begins is at the section of channel iron nearest 
the anchored end of the pipe nipple, water is poured 
on the hot pipe after the proper shape has been 
started, so that a uniform arc will be obtained. Should 
the pipe become too cold for proper shaping, a small 
gas burner attached to a pipe nipple and fuel hose is 
used to play the flame along the metal at the required 
sections for maintaining the necessary temperature 
for working the steel. 


As the arc is being formed, the anchor posts are 
changed to adapt to changed position and direction 
of the pull, so that the power attached to the opposite 
end of the pipe is always applied in the same direc- 
tion. Any size pipe within the limits of the bending 
equipment is handled. In some cases the pipe is 
filled with packed sand to prevent deformations re- 
sembling wrinkle bellies from appearing on the inside 
of the arc. 
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Water and Chemieals 


Aecomplish Salt Removal 


Wane a topping unit was added to the plant of 
Rothchild Oil Company, Santa Fe Springs, Cali- 
fornia, provision was made for removing the major 
part of the salt content, 70 pounds per 1000 barrels. 
The first step is the introduction of 6 percent by 
volume of fresh cold water through a mixing nozzle 
so as to form an emulsion. Then a treating chemical 
is introduced after the charge takes its first preheat 
by exchange. After a second preheat by exchange 
the raw charge passes to a desalting drum. 

The combination reduces salt content to around 
? pounds per 1000 barrels. 

Fresh water is introduced at the suction of the 
reciprocating charge pump and is metered for ac- 
curacy. After gaining the contact provided by a 
special mixing nozzle, the charge goes to the first of 
three heat-exchanger units, where sufficient heat is 
provided to permit chemical action and the emulsion- 
breaking agent is introduced at this point. 

In the second topped-crude-to-charge-stock heat 
exchanger temperature is raised to around 300 de- 
grees after which the oil, water and chemical enter 
the horizontal desalting drum, 6 feet in diameter and 
43 feet long, where the water is drawn off and the 
oil continues through the topping plant. 

This vessel is mounted on concrete piers with one 
end 30 inches higher than the other. The charge 
enters the drum at the top of the shell at the low 
end, passing to the interior through a perforated 
line extended along the bottom for 16 feet. Baffles 
are used inside the drum to bring about complete 
separation of the aqueous solution from the oil. 
Tell-tale cocks at the lower end of the drum are 
used to determine the water level, which is con- 
trolled by bleeding to disposal lines continuously. 

Although the vessel has adequate insulation, the 
temperature of the oil is lowered at the drum outlet 
to 280°F. This is raised to 300°F. in the last of the 
three exchangers between the drum outlet and the 
flash column. A pressure controlling valve in the 
commodity line reduces the pressure from 140 
pounds to 15 pounds for flashing the first cut of 
gasoline from the crude in the small column. The 
gasoline produced in this tower is controlled with 
reflux to 350°F. end point, while the bottoms flow 
to the tube still. 

The still has both radiant and convection sections, 
with 600 lineal feet of 3-inch tubes in the convection 
and 1900 lineal feet of 4-inch tubes in the radiant 
side. Fired with gas, this heater raises the tempera- 
ture of the crude to 675°F. on the transfer line to 
the main column of the plant. This tower, 5 feet 
inside diameter and 100 feet 6.inches tall, has 45 


Reboiler on side of column which vaporizes light ends from 
top side cut of naphtha. 


December, 1941—A Gulf Publishing Company Publication 





{535} 


87 


) 
| 
| 


s——-- Saae 











bubble trays, 39 of which are fractionating and 6 
stripping. 

Three side cuts are made from this tower. The top 
cut is controlled to 350°F.-end-point gasoline by col- 
umn reflux. The next cut is a naphtha taken from 
one of three draw-off points near the top, usually 
from the lower one. This is diverted to a side column 
where a liquid-level controller determines the quan- 
tity of material received from the fractionating col- 
umn. Near the mid section of the main tower, a 
draw-off pan is used to remove kerosene distillate 
which flows through a liquid-level controller on the 
column through a pancake coil in the base of the 
naphtha side column. The heat of the kerosene dis- 
tillate stream is used in this manner as a reboiler 
to vaporize any lighter cuts withdrawn from the 
tower by the stream of naphtha, vapors from which 
re-enter the column above the top draw-off pan. 
This product is controlled to 437°F. end point, which 


Chemical supply tank mounted 
on steam end of charge pump 
to break out emulsion. 
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Desalting drum and residuum 
exchangers used to remove salt 
from charging stock, 


is adaptable for blending with other products for 
gasoline. 

The kerosene distillate has a boiling range from 
445° to 525°F. as it is produced from the draw-off 
pan. The bottoms, being topped crude, are charged 
from the receiver, after passing through the charge 
to bottoms exchanger, directly to the cracking plant. 

When the plant first started operating, the present 
mode of running was placed in effect, except that 
the chemical was introduced into the wet crude at 
the pump discharge. This method of introducing the 
emulsion-breaking chemical was not efficient, as the 
reaction was in reverse; no emulsion being formed 
to dissolve and remove the NaCl. Upon investigat- 
ing, it was decided that the proportioning pump 
discharge line should be connected down stream 
from the first bottoms-to-charge exchanger so that 
sufficient time could be provided to form the effec- 
tive mixing, and temperature would be available for 
rapid breaking out of the emulsion. 
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| GLASS AFFORDED EVERY PROTECTION. Frame 
completely contains the glass so that no part is 
exposed. Weight of frame entirely supported by 
liquid chamber gland . . . not by glass. 





2 UNIFORM GASKET PRESSURE ASSURED by accu- 
rate finishing of the retaining surfaces to very close 
tolerances. 






LIQUID CHAMBER 
FRAME BOL) 














3 EQUAL RESILIENCE ON BOTH SIDES OF GLASS due GASKET 


to interchangeable gaskets which also eliminate 
possibility of improper reassembly in field. 


PYREX 
GLASS 







4 Spacing band centers glass and prevents contact 
with metal. 


GASKET: 













5 PERFECT GASKET JOINTS WITH MINIMUM BOLT sh 
TENSION because misalignment of parts is im- 
possible, which also eliminates frequent cause of 
glass breakage. i 
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6 DISTORTION PREVENTED by reinforcing beam and By 
scientific distribution of metal in frame. (Distortion 
causes excessive strains in glass and results in 


breakage.) a 














EMPTY SPACE SHOWS 


WHITE 


g RIGIDITY AND PERFECT ALIGNMENT are assured . y ak | LIQUID SHOWS 
® by machining liquid chamber from a solid block i . 
of temperature resisting steel heat treated to pre- 


vent warping. 

























] GASKET BLOW-OUTS PREVENTED by full metal 
backing of entire surface and periphery of both 
gaskets. 
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9 PYREX GLASS is used exclusively because of its 
greater strength and resistance to thermal. shock 
and erosion. Exhaustive comparative tests have 
proven conclusively that Pyrex glass is the highest 
grade obtainable for the service. 

















lL wae Penberthy Reflex 
Gages are made in whatever 
lengths required and for various 
liquids; they conform with 
A.P.1.-A.S.M.E. requirements 
and are recommended for pres- 
sures up to 3000 lb. p.s.i. at 
100° F, and 1000 Ib. at 1000° 
F. Write for Catalog 34-A for 
complete information. 

















Because war and threats of 
war are imposing extraordinary 
demands and problems upon the 
American oil industry, it has be- 
come increasingly dangerous for 
the industry to maintain an atti- 
tude of complacency with regard 
to its ability to perform whatever 
may be asked of it, despite its mar- 
velous record of resourcefulness 
and achievement in the past. 

Consequently, far-sighted men 
of the industry, as well as men 
assigned by the government to col- 
laborate with the industry, now 
are scrutinizing the whole opera- 
tion of the industry with eyes open 
for weaknesses or potential fail- 
ures in the functioning of the far- 
flung and complicated organization 
through which oil is found far be- 
neath the earth, transformed by re- 
fining, and delivered into the tanks 
that fuel and lubricate the wheels 
of this mechanized nation. 

In this examination of the in- 











Stock Situation in Light of 
War Emergency 





L. J. LOGAN 





Relatively Small Stocks of All Oils, in Terms of Days’ Supply, 
Largely Explained by Long and Steady Cutting 
Down of Crude Storage 











MILLIONS OF STOCKS OF ALL OILS DAYS" 


























BARRELS SUPPLY 
700 T T T T 
STOCKS DECEMBER 3! | STOCKS SEPT, 30 
600 300 
VOLUME = 

500 . 250 

DAYS 

SUPPLY 
400 7] 200 
300 | 150 
200 100 
100 50 

0 0 





















































1918 19 '20'21 '22'23 ‘24°25 ‘26 ‘27 '26'29 ‘30 '31 ‘32 '33 ‘34 ‘35 ‘36 '37 ‘38 '39 ae AM 1937 ‘38°39 40 ‘41 


Days’ supply at end of year computed on basis of daily average demand during year 
and days’ supply at end of September on basis of daily average demand during month. 





dustry, the inspectors have come 


Year-End Stocks of Motor Fuel Fairly Constant Since Several | upon and are carefully studying 
Years After World War | that part of the industrial opera- 


| tion represented by above-ground 












































MILLIONS OF pays’ stocks of crude and refined oils. 
— mascibon In the light of all which is oc- 
| STOCKS DECEMBER 31 sTos. curring and which may occur, they 
60 (" " ponder, is there any danger that 
the existing stocks may prove in- 
70 adequate; would it be advisable to 
}—-. 70 . a s . 5 
increase them while we may: 
60 * This question has been raised 
DAYS’ SUPPLY VOLUME~y rather quietly, but it has been re- 
so so peated on all sides until it is asked 
/ , in a voluminous chorus, which 
4 magnifies the question mark into 
one of the largest now confront- 
sol a ing the industry. 
With the purpose of showing 
20 2 Clearly where the industry now 
stands, as compared with positions 
10  ~+=«in earlier years, in regard to stocks 
‘ of crude and of the various prod- 
ucts, there are presented several 
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terms of days’ supply at prevailing 
rates of consumption; and along 
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...doesn’t slow down this new 
ELLIOTT Donk Bill Twat 
lube Claner Wolo 





Thrust bearing 
here takes the 
“push” of an 
operator in 
heavy coke. 


Thrust friction from whatever cause, is neutral- 
ized by precision thrust ball bearings at each 
end of this new high-power tube cleaner motor. 
This means more power for cutting out coke, a 
quicker job of still tube cleaning, and shorter 
down time. 





It’s a new thing in tube cleaners, and it's 
hanging up new records for speedy, stay-on- 
the-job performance in many refineries. You get 
greater torque, at the high speeds where cutters 
work best. You get power that has a reserve 
backing to slog through thick and thin, hard and 
soft coke, with no increase in air consumption, 


and almost unvarying speed. 
Try this New Elliott cleaner. Descriptive bulle- 


tins now ready. Ask the nearest Elliott office, 


or write us direct. (LAGONDA TYPE) 


ELLIOTT COMPANY (Gil): }aydna) lat: 


LAGONDA-LIBERTY 


Tube Cleaner Dept. 
SPRINGFIELD, OHIO or 


DISTRICT OFFICES IN PRINCIPAL CITIES 
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Motor Fuel Stocks Running Lower This Year Than in 
Other Recent Years 
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Days’ supply of motor fuel on hand in United States at end of month computed 
on basis of demand, domestic and export, in succeeding month. 


with the charts is offered factual 
discussion of several of the im- 
portant phases of the problem. 

(1) All Oils. Stocks of all oils, 
crude and refined, measured in 
terms of days’ supply at current 
rates of consumption, are today at 
the lowest level ever reached in 
modern times, being smaller than 
after the August, 1939, shutdowns 
of Mid-Continent oil fields for half 
a month, substantially smaller than 
during the World War, and only 
half as large as during the 1920’s 
and early 1930’s. The stocks of 
544,216,000 barrels on hand Sep- 
tember 30, 1941, represented only 
121 days’ supply on the basis of 
demand during September and 28 
days’ supply on the basis of de- 
mand in the first 9 months of 1941. 
In contrast, stocks at the end of 
1918 represented 165, days’ supply, 
and from 1922 through 1933, stocks 
represented 220 to 240 days’ sup- 
ply. 

Changes in stocks of all oils are 
of limited significance, however, as 
they have been determined largely 
by changes in crude stocks, with 
the inventories of refined products 
in the aggregate relatively con- 
stant. The chart for stocks of all 
oils is closely similar, therefore, to 
that for stocks of crude oil. 

(2) Refined Products. The fact 
that stocks of all oils have varied 
with those of crude has reflected 
the relatively small changes 
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through the years in days’ supply 
of refined products. Even within 
any year, changes in aggregate 
product stocks are narrow, as the 
only important products showing 
distinct seasonal changes in stocks 
are gasoline and fuel oil, while 
changes for those two products are 
almost diametrically opposed, the 
total stocks of the two, in actual 
volume, being virtually a straight 
line that trends upward because of 


the steady over-all increase in gas- 
oline stocks. 

Total stocks of refined products 
on September 30, 1941, amounted 
to 282,411,000 barrels, and were 
not far from the all-time high, hav- 
ing been gradually increased in line 
with the steady growth in demand. 
Although the total was 12,000,000 
barrels under a year previously, 
the reduction was almost wholly 
in stocks of heavy fuel oil in Cali- 
fornia. 

On the basis of total demand for 
petroleum products during Sep- 
tember, the September 30, 1941, 
stocks of refined products repre- 
sented 63 days’ supply, and on the 
basis of demand in the first’ 9 
months of 1941, they represented 
66 days’ supply. Those figures were 
close to the average for the past 7 
years, as end-of-year stocks from 
1934 through 1940 ranged between 
65 to %5 days’ supply although 
higher figures were indicated dur- 
ing the depression years, because 
of abnormally low demand. 

(3) Motor Fuel. Although stocks 
of motor fuel have been steadily 
expanded through the years, the 
increase has been in line with 
growth of consumption; and in 
terms of days’ supply, present 
stocks are not far from the average 
maintained since the World War. 
End-of-year stocks of motor fuel, 
expressed in days’ supply on the 
basis of daily average demand dur- 
ing the year, nearly always have 
fallen within a range of 40 to 50 
days’ requirements, or on the basis 
of demand in the succeeding Janu- 





Stocks of Light Fuel Oil Normal This Year; Those of Heavy 
Fuel Oil Lower in Reflection of Reductions 
in California 
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Days’ supply at end of month computed on basis of demand, domestic and export, 
in succeeding month. 
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Strain and speed 
are hardest tohandle 


at the twimd 
in PIPING, too! 





On a bobsled run, constant 
danger lies at the banked 
turns. Here the utmost skill 
of the driver and braker are 
required to avert an acci- 
dent. (1.N.S, photo). 


Insure safer, stronger, trouble-free piping 
systems with TUBE-TURN welding fittings 


When the fluids or gases in your piping systems zoom through the lines 
and swerve into the turns—added strain and friction strike the fittings 
and joints. Trouble usually develops here first in any piping system 
because the most danger lies at the turns! 

Weld with TUBE-TURN fittings and your plant piping systems will 
last far longer, function more efficiently and safely, save valuable space, 
and cut upkeep costs. 

There is a TUBE-TURN for every change in flow direction—elbows, 
returns, tees, reducers, laterals, nipples and flanges—made with . Tube- 
Turns’ exclusive forging process to give unequalled reinforcement at 


these danger spots. 


Get complete facts in the helpful Tube-Turn engineering data book and 
catalog. Write today! 


TUBE-TURNS, Inc., Louisville, Ky. Branch offices: New York, Philadelphia, 
Chicago, Pittsburgh, Cleveland, Tulsa, Los Angeles. Distributors everywhere. 


TUBE - TURN 
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WELDING WITH TUBE-TURNS REMOVES | 
“DANGER AT THE TURNS’ IN PIPING, 








; When you think of “turns” in piping systems, remember 
they occur within tees, reducers, laterals, nipples, heads, 
etc., as well as within elbows and returns. Wherever there 
are abrupt changes in flow direction you'll find extra 
wear and tear. TUBE-TURN welding fittings provide 
maximum extra strength and safety, and practically 
eliminate maintenance troubles, at these danger spots. 














Kerosene Stocks Relatively Large in 1941; Lubricant Stocks 
Low in Relation to Use 
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Days’ supply at end of month computed on basis of daily average demand, domestic 
and export, during succeeding month, 


ary within a range of 50 to 60 days’ 
supply ; and this year will not bring 
a great variation from the normal 
trend. However, as shown on the 
chart giving monthly changes, the 
curve showing days’ supply at end 
of the month in 1941 has run con- 
sistently under similar curves for 
all years back through 1937, attest- 
ing the fact that the industry has 


been operating this year with 
somewhat smaller than normal 
days’ supply of motor fuel in 


storage. 
(4) Kerosene. Stocks of kero- 


sene have shown relatively little 
change since the World War, as 
regards both volume and days’ sup- 
ply with December 31 stocks com- 
monly representing around 50 days’ 
requirements on the basis of daily 
average demand during the year. 
The curve of days’ supply varies 
widely within a year, however, 
when stocks are measured on the 
basis of changes from month to 
month in daily average consump- 
tion. The monthly curve for this 
year practically coincides with that 
for 1938, and days’ supply has been 
consistently higher in 1941 than in 
1937, 1939, or 1940. 

(5) Lubricants. For the past 15 
years, stocks of lubricants on De- 
cember 31 have been generally be- 
tween 7,000,000 and 9,000,000 bar- 
rels representing usually around 
90 days’ supply on the basis of 
daily average demand for the year. 
This year, lubricant stocks have 
been, however, exceptionally small 
in relation to demand, which has 
been extremely heavy. 

(6) Light Fuel Oil. As in the 
case of gasoline, stocks of light 


94 





100 














90 











80 











70 








60 





50 


























JFMAMJJASOND 


fuel oil are being increased steadily 
in volume, because of growing de- 
mand; and moreover, there has 
been some build-up representing a 
larger margin of safety in supply- 
ing demand. The curve of days’ 
supply for 1941, by months, has 
been close to the trends of 1939 
and 1940. 

(7) Heavy Fuel Oil. Stocks of 
heavy fuel oil have been substan- 
tially reduced in recent years but 
largely in reflection of withdrawals 
in California. Heavy drafts in that 
state as well as relatively large cur- 
rent consumption account for the 
fact that stocks so far in 1941 have 
represented only around 80 days’ 
supply, against about 100 days’ 


supply in corresponding months of 
1939 and 1940. 

(8) Crude Oil. As indicated pre- 
viously, the most significant 
changes in stocks in recent years 
have been those involving crude 
oil. At the end of 1921 crude stocks 
in the United States totaled 217,- 
324,000 barrels, but by the close of 
1922 they stood at 295,708,000 bar- 
rels, representing over 150 days’ 
supply, on the basis of demand for 
crude in the succeeding January. 
Thereafter, the crude stocks were 
built up to a peak of 428,445,000 
barrels at the end of 1929, although 
days’ supply continued around 150, 
with demand increasing. After 1929 
the industry entered upon a long 
period of withdrawals from crude 
storage, and at the end of 1939 it 
had on hand only 238,910,000 bar- 
rels, representing 65 days’ supply. 
Currently it is in nearly the same 
position as at the end of 1939, 
having had on hand 246,111,000 
barrels of refinable crude on Sep- 
tember 30, equivalent to 58 days’ 
requirements at the September rate 
of demand for crude. 

All signs indicate that crude in- 
ventories are very close to the 
levels representing minimum work- 
ing stocks. They are only a few 
millions of barrels in excess of the 
total on hand in late 1939 after the 
Mid-Continent oil field shutdowns, 
and those shutdowns forced some 
refineries to curtail runs sharply 
because of inadequacy of crude and 
made it apparent that the industry 
would have difficulty in maintain- 
ing normal operations if much 
more crude came out of storage. 
The experience at that time con- 


CRUDE OIL STOCKS AT END OF THE YEAR 
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Chart on crude stocks brings up to date the chart published by the Bureau of Mines 

in its Report of Investigations 3417, September, 1938, on a survey of crude oil in 

storage. Days’ supply curve measures nation’s refinable crude on December 31 

in terms of daily average demand in succeeding month, January, the demand for 

crude being found by adding domestic production and imports and by taking into 
consideration changes in stocks. 
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As the name implies, B-H MONO-BLOCK 
performs with maximum efficiency over the 
full range of temperatures up to 1600° F. 
Meeting the most rigid engineering require- 
ments, this material was the logical choice 
for insulating the towers and exchangers of 
this Furfural Refining Unit. Because of its 
extremely low alkalinity factor, B-H MONO- 
BLOCK is highly resistant to high tempera- 
ture condi- 
tions as well 
as moisture 
and exces- 
sive humid- 
ity. 


1 MONO-B 








Sizes: 18” to 36” long; 
6" to 12” wide: 1” to 
4” thick. 
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sulating Cement 


A highly efficient plastic insulation that now 
contains a rust inhibitor that prevents any 
ng place between the metal sur- 
ement. It is effective up to 1800 

F. and when used on equipment which oper- 
ates at no higher than 1200° F., it is 100 /o 
reclaimable. B-H No. 1 Cement is an nem 
maintenance insulation, requiring no aan 
skill to apply. Just mix with water and age 
on any hot equipment. Because of its low vol- 
ume shrinkage, it has a high covering eee 
ity and is sufficiently elastic to permit norma 
expansion and contraction of insulated sur- 
faces. Packed in 50 lb. bags for easy storage. 


corrosion taki 
face and the c 


















Send for 
Catalog 


BALDWIN-HILL CO. 


567 Klagg Ave. Trenton, N. J. 
New York - Chicago - Kalamazoo, Mich. 


B-H Black Rockwool BLANKET... B-H MONO-BLOCK 


B-H No. 100 PIPE COVERING... B-H MINERAL FELT 
B-H No. 1 INSULATING CEMENT . . B-H WEATHERSEAL 
and other heat insulations effective up to 2000° F. 
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firmed the findings of the Bureau 
of Mines in its Report of Investi- 
gations 3417, dated September, 
1938, and summarized in this pub- 
lication October 10, 1938, pages 
23 to 25. In that report, made fol- 
lowing a special, comprehensive 
survey of crude oil in storage, the 
bureau found that the industry ap- 
parently needed in storage between 
200,000,000 and 250,000,000 barrels 
of crude. 

At the time of the survey, it was 
found, the minimum working 
stocks of crude oil required for 
operation of the industry were ap- 
proximately 105,000,000 barrels, 
which represented oil that did not 
remain in one place for more than 
a few days. That amount included 
about 11,000,000 barrels on leases 
for maintaining adequate deliveries 
to pipe lines, 21,000,000 barrels 
actually contained in gathering and 
trunk pipe lines, 12,000,000 barrels 
contained in minimum working 
tanks for main trunk line opera- 
tions, 10,000,000 barrels of essential 
terminal storage, at gathering line 
terminals, main line transhipment 
points, and main line terminals, 
4,000,000 barrels in transit to do- 
mestic refineries by barge or tank 
ship, and 47,000,000 barrels at re- 
fineries, representing a minimum 
safety factor of about two weeks’ 
supply. In view of the character- 
istics of petroleum operations and 
the organization of the industry, 
however, the bureau stated, it prob- 
ably was necessary to have at least 
100,000,000 barrels of contingent 
reserves above ground, in addition 
to the 105,000,000 barrels of true 
working stocks, to meet all of the 
industry’s varied needs. The figures 
indicated, therefore, that the in- 
dustry needed stocks of at least 
200,000,000 barrels. 


The report pointed out in conclu- 
sion that although the survey indi- 
cated a minimum of crude stocks 
ranging from 200,000,000 to 250,- 
000,000 barrels as necessary, no ex- 
act level of desirable crude stocks 
could be fixed without a detailed 
analysis of individual company 
positions and policy and without 
more accurate information than 
that available concerning potential 
reserves and the extent to which 
a program of underground storage 
had replaced above ground storage. 
Without such information, it was 
stated, a considerable factor of 
safety in stocks undoubtedly is 
necessary in an industry in which 
production and demand are sub- 
ject to such rapid change. 







































I) ANOTHER REFINERY UNIT GOES 100% 


bPACIFIC 








When a refinery buys one or two pumps of a particular brand, there may be various 
reasons involved in the purchase. When, however, a refinery buys Pacific for 
every pump installed in a new unit, blanket approval of Pacific Pump design and. 
construction is implied. 

In the complete and diversified line of Pacific Refinery Pumps are types and sizes 
to meet the required variation in pumping conditions. These pumps are today 
handling both heavy and light liquids at temperatures ranging from sub-zero to 
850 degrees F. As specialists in the design and manufacture of centrifugal pumps 
for refinery service, Pacific has pioneered such features as double case design, cor- 
rosion-resistant, hardened metal combina- 

tions, mechanical floating seals and many 

others. 

A reasonable installation cost, low mainte- PACIFIC 

nance expense and long service records of — Raaakbaieln or 

Pacific Pumps appeal to oil companies, 

large or small. 

These are factors in the increasing number 

of 100% Pacific installations. 





Write today for your copy of bulletin illus- 
trated at right showing complete range of 
Pacific Refinery Pumps. Bulletin also avail- 
able on various types of hot oil pumps. 


PACIFIC PUMP WORKS 


AN AFFILIATE OF DRESSER MANUFACTURING CO, 
Executive Ortices and Plant: Huntington Park, California @ E 
Office: 30 Rockefeller Plaza, New York ®@ Sales and Service: Offices i 
principal cities in the United States @ Affiliated Companies: Clark Bros., 
Olean. N. Y., Mannfacturers of Enaines and Compressors; Dresser Manu 
facturing Co., Bradford, Pa., Manu rers of Pipes, Couplings, Sleeves,; 
etc.; The Bryant Heater Co., Cleveland, Ohio, Manutacturers of Heati 
and Air Conditioning Equ pment 


PACIFIC Seen PUMPS 








High Demand Makes Desirable 






Large Product-Crude Output 


; vo refinery runs and 
crude-oil production have been 
running in recent weeks at all-time 
record levels, in response to un- 
precedented demand for petroleum 
products, continuation of opera- 
tions approximately at present 
levels will be necessary through- 
out the first half of 1942 in order 
to satisfy the still-greater require- 
ments ahead. 

The largest runs to stills hereto- 
fore were those averaging 4,120,- 
000 barrels daily in the week ended 
October 18, but the Bureau of 
Mines in its forecast for December 
has pointed out the desirability of 
maintaining approximately that 
high rate of refinery operations 
throughout the winter. 


Continuation of runs to stills at 
an approximate level of 4,100,000 
barrels daily during the first half 
of 1942, including 3,500,000 east of 
California and 600,000 in Califor- 
nia, would represent an increase 
of about 400,000 barrels daily over 
the relatively low operations in the 
first half of 1941, according to the 
bureau; and such runs would take 
care of a considerable part of the 
expected increase in demand for 
1942. 


Continued large runs are needed 
particularly east of California, the 
agency advised, for in the districts 
east of that state, runs to stills 
may be already close to refinery 
capacity, and the maintenance of 
stocks of refined products at 
higher-than-normal seasonal levels 
seems essential in anticipation of 
the further increases in demand 
during the coming year. Much of 
the present national surplus in re- 
finery capacity is located in Cali- 
fornia, the report stated, where its 
use will be limited by the avail- 
ability of tankers for foreign or 
intercoastal shipments. 


Weather conditions so far have 
been advantageous in their imme- 
diate effect on the industry’s in- 
ventory situation, as the unusually 
mild fall has minimized the danger 
of any scarcity of heating oil. De- 
mand for gasoline has been run- 
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ning at a high level, but heating-oil 
consumption at the same time has 
been below normal expectations, 
with the result that distillate-fuel- 
oil stocks are relatively large. Con- 
sequently, it is indicated that gaso- 
line yields above normal may be 
permitted during the winter, and 


thereby it may be easier to provide 
ample supplies of that product for 
meeting next summer’s heavy re- 
quirements. 

Nevertheless, the supply ot res- 
idual fuel oil for industry and the 
navy may become a serious prob- 
lem, the Bureau of Mines pointed 





This Year Brings Record Domestic Use of Oil Products 


Based on Bureau of Mines data, charts show daily average domestic demand 
for principal petroleum products, by months, in 1940 and 1941. 
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Black Gold! 


Suppose someone who lived forty or fifty years ago 
—say one of the founders of Mathieson— could 
pay us a visit today. And suppose we could have 
the pleasure of showing him the sights of 1940, of 
explaining the vast changes that have taken place 
since the turn of the century. What do you think 
would amaze the old 
gentleman most? If he were 
one of the pioneers who 
founded Mathieson, we 
believe he would be most 
interested in the revolu- 
tionary changes wrought 
by chemical progress and 
in the part his successors 
have played in building 
the present-day America. 
We would go about tell- 
ing him the story as we 
® tell it in this series of 
advertisements. 


Wasmy ‘ 


AN 
LOE me 


A) 


% 
Nass 


Ss 
4 


SV 


L\ 
pea 
las" 


are! 


en 
“NIN 
DRA 


ysis 


Ny] 


pas 


——— 


wastebins, 


@ You look astonished, Mr. M., as well you may. Petroleum’s 
importance was only beginning to be appreciated in your day. 
You could not foresee the time when it would be one of the 
prime essentials of industrial civilization, and nations would 
put a far higher value on the possession of oil fields than on 
deposits of gold or diamonds. 


The story of oil is the story of our whole modern industrial 
age—a drama of gigantic growth and development. In the 
refining end of this great petroleum industry, Mathieson 
Chemicals play an important part — caustic soda and soda ash 
as treating reagents, bicarbonate of soda for fire-foam systems, 
ammonia for refrigeration and for combatting corrosion of 
equipment, chlorine and hypochlorite for sweetening distil. 
lates, for water treatment and for general sanitation. Thus 
Mathieson products, you’ll be proud to know, are contributing 
in many ways to the continuing development of petroleum 
in its ever widening service to this nation’s industrial life. 
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Monthly Exports of Most Products Above 1940 Curve 
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out; and an adequate supply may 
be dependent upon: (1) the extent 
to which a profitable market will 
stimulate refinery yields and pro- 
duction, (2) direct use of crude for 
fuel, or (3) ability to increase im- 
ports from Caribbean sources. 

While the bureau recognized the 
desirability of large refinery runs 
and maintenance of above-normal 
stocks of refined products, and 
pointed out that the relation be- 
tween refinery capacity and re- 
fined-oil stocks to increased de- 
mand east of California was the 
principal problem confronting the 
industry, it also took a similar 
view toward crude stocks. “No 
further heavy liquidation of crude 
stocks seems desirable,” the agen- 
cy stated, “and a substantial in- 
crease would be a wise precau- 
tion.” 

At least through December, 
exceptionally large year-to-year 
increases in demand for petroleum 
products have been indicated. In 
its December forecast, the Bureau 
of Mines estimated that domestic 
demand for motor fuel would be 
12.5 percent greater than the ac- 
tual demand in December last 
year; and that exports would total 
2,800,000 barrels, against actual 
shipments of 1,983,000 barrels a 
year earlier. The indicated total 
demand for motor fuel in Decem- 
ber is, therefore, 13.6 percent 
above the actual last year. 

This forecast is closely in line 
with gains foreseen for November 
and October, and indicates exten- 
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sion to the end of 1941 of trends 
traced throughout the year by do- 
mestic use and in recent months 


by exports, which finally have 
turned back upward after a pro- 
tracted decline. In September, 
latest month for which official 
figures on demand are available, 
total demand for motor fuel was 
13.4 percent above a year before, 
and for the first 9 months of 1941, 
the gain was 11.1 percent. 

As usual, this year, total demand 
for all petroleum products has been 
fairly well in line with the trend 
for motor fuel. For September, a 
13.1 percent year-to-year gain oc- 
curred. 

Breakdowns of demand for all 
the principal petroleum products, 
by domestic use and exports, ap- 
pear in the accompanying table, 
giving data for September and for 
the first 9 months and including 
corresponding figures for a year 
previous. 


Total Oil Demand Up 13 Percent for September Over Year 
Ago; Gain for First 9 Months Nearly 9 Percent 


(Figures indicate barrels, and are from the Bureau of Mines) 
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SEPTEMBER FIRST 9 MONTHS 
Percent Percent 
1940 1941 Change 1940 1941 Change 
119,639,000} 135,285,000} + 13.1 |1,071,329,000} 1,160,590,000/ + 8.3 
3,988,000 4,510,000} + 13.1 3,910,000 4,251,000) + 8.7 
4,260,000 2,900,000) — 31.9 40,452,000 25,619,000} — 36.7 
5,288,000 16,248,000} + 18.2 61,983,000 49,618,000} — 19.9 
9,548,000 9,148,000}; — 4.2 102,435,000} 75,237,000) — 26.5 
110,091,000} 126,137,000} + 14.6 968,894,000} 1,085,353,000) + 12.0 
3,670,000 4,205,000} + 14.6 3,536,000 3,976,000) + 12.4 
52,297,000 58,995,000} + 12.8 440,130,000} 493,958,000) + 12.2 
1,907,000 2,475,000} + 29.8 18,770,000 16,005,000; — 14.7 
54,204,000 61,470,000; + 13.4 458,900,000} 509,963,000) + 11.1 
602,000 1,109,000) + 84.2 4,746,000 7,814,000} + 64.6 
201,000 83,000} + 60.5 3,416,000 3,527,000) + 3.2 
903,000 1,592,000) + 76.3 8,162,000 11,341,000} + 389 
5.173.000 5,624,000} + 8.7 48,592,000 49,388,000) + 1.6 
178,000 314,000} + 76.4 2,926,000 1,626,000) — 44.4 
5,351,000 5,938,000} + 10.9 51,518,000 51,014,000} — 0.9 
10,439,000} 211,670,000} + 11.8 110,911,000} 124,913,000! + 12.6 
947,000 1,110,000} + 17.2 15,579,000 11,400,000} — 26.8 
11,386,000 12,780,000} + 12.2 126,490,000} 136,313,000} + 7.8 
25,843,000| 331,534,000) + 22.0 245,157,000} 276,491,000) + 12.8 
1,552,000 1,469,000} — 5.3 12,464,000 10,796,000} — 13.4 
27,395,000 33,003,000} + 20.5 257,621,000} 287,287,000) + 11.5 
2,150,000 2,638,000) + 22.7 17,851,000 23,317,000} + 30.6 
393,000 580,000} + 47.6 8,620,000 6.920,000| — 19.7 
2,543,000 3,218,000) + 26.5 26,471,000 30,237,000} + 14.2 
37,988 53.831) + 41.7 257,103 398,977) + 55.2 
11,428 20,101} + 75.9 159,194 132,653} — 16.7 
49,416 73,932) + 49.6 416,297 531,630} + 27.7 
122,300 147,200} + 20.4 1,029,400 1,126,900} + 9.5 
26,900 12,600! — 53.2 200,200 185,100} — 7.5 
149,200 159,800) + 7.1 1,229,600 1,312,000} + 6.7 
695,800 798,700} + 14.8 3,911,700 4,849,300) + 23.9 
16,900 22,900) + 35.5 231,600 187,100} — 19.2 
712,700 821,600} + 15.3 ena, 5,036,400} + 21.6 
1,128,000 1,462,000} + 29.6 6,697,000 7,551,000} + 12.8 
222,000 308,000; + 38.7 1,579,000 2,591,000} + 64.1 
42,000 39,000; — 7.1 781,000 442,000} — 43.4 
264,000 347,000} + 31.4 2,360,000 3,033,000} + 28.5 























1 Partially ertimnatee 4 Includes’ 612,0C0 barrels Diesel tunker oil. 


bunker fuel oil. 
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Gage Goes to Shell 


Chemical Company 


W. P. Gage, manager of Shell Oil 
Company’s development division, has 
been appointed vice president in charge 
of manufacturing and techrical develop- 
ment for Shell Chemical Company. 

He will be located in San Francisco, 
headquarters for the Shell Chemical 
Company, and will be primarily con- 
cerned with improvements and additions 
to plant facilities for the production of 
chemical by-products of petroleum. 

Gage started with Shell in 1929 as a 
junior chemist at the Wood River re- 
finery and two years later was placed 
in charge of the experimental labora- 
tory. From that time on he served both 
at the Wood River and Houston re- 
fineries in various capacities chiefly re- 
lated to the development of facilities 
for the manufacture of new and im- 
proved products. In November, 1939, he 
was called to head the development di- 
vision of the manufacturing depart- 
ment. 

Succeeding as manager of the devel- 
opment division-manufacturing depart- 
ment of Shell Oil Company, is G. C. 
Cunningham, formerly assistant superin- 
tendent at Shell’s Houston refinery. A 
native of Missouri, Cunningham studied 
chemical engineering at the Missouri 
School of Mines. He joined Shell in 
1924 in the laboratory at Wood River. 
Since then he has seen service at Shell’s 
New Orleans and Houston refineries 
ind in the head office. He became as- 
sistant superintendent at Houston in 
May, 1940. 

Moving up from manager of the gas 
department at the Houston refinery to 
succeed Cunningham is Albert Garrison. 
Born in Arkansas, Garrison studied 
chemical engineering at the University 
of Arkansas and joined Shell as a jun- 
ior chemist in 1929 at Wood River. 
After serving in various capacities, he 
was transferred to Houston in 1938 to 
head the gas department. 

Glenn Purcell, senior technologist at 
the Wood River refinery moves to 
Houston to fill the position vacated by 
Garrison. Purcell is a graduate of the 
University of Oklahoma and has been 
with Shell at Wood River since 1929. 


Frolich Nominated 


For ACS Presidency 
Per K. Frolich, director of Esso Lab- 
oratories, chemical division, Standard 


Oil Development Company, Elizabeth, 
New Jersey, is among those nominated 
for the presidency of the American 
Chemical Society. Voting will be mail 
with 13 men for consideration. 

He is a former chairman of the Divi- 
sion of Petroleum Chemistry, a director 
of the Division of Rubber Chemistry 
and for the past two years has been 
councilor at large. 

He joined the staff of Standard Oil 
Development Company in 1929 after 
serving on the faculty of Massachusetts 
Institute of Technology. 


Chemical Engineers 
To Meet in Boston 


The annual meeting of the American 
Institute of Chemical Engineers will be 
held May 11, 12 and 13 in Boston. This 
will be the thirty-fourth meeting of the 
organization. 





The Look Box 


Independent Refiners 


Pressed from Two Sides 
Refiners currently face several serious 
problems that have arisen in connection 
with the defense program, it was 
pointed out in late November in a state- 
ment issued by the Gulf Coast Refiners’ 
Association, over the signature of 
George Reid, executive secretary. 
Prominent among the matters ‘con- 
fronting the refiners is the necessity for 
higher product prices in event the gov- 
ernment permits raising of crude post- 
ings, according to the statement; while 
other problems include scarcity and 
high prices of natural gasoline for 
blending, scarcity of tetraethyl lead for 
improving octane rating of gasoline; 
high tanker rates, and difficulty of pur- 
chasing most needed types of crude 





oils. 

The full text of the statement by the 
organization, composed of independent 
refiners of the Texas-Louisiana Gulf 
Coast, is herewith presented: 

“Faced with the growing possibility 
of an increase in crude oil prices, with 
materially increased prices for natural 
gasoline used for blending purposes, 
with allocation and uncertainty of sup- 
ply of tetraethyl lead for octane re- 




















CONVENTIONS 

JAN. 

12-16 | Society of Automotive Engineers, 
Annual Meeting, Book-Cadillac 
Hotel, Detroit. 

MAR. 

2- 5 | American Society for Testing 
Materials, Spring Meeting, 
Cleveland. 

23-25 | Western Petroleum Refiners Associa- 
tion, St. Charles Hotel, 
New Orleans. 

23-25 | American Society of Mechanical 
Engineers, Spring Meeting, 
Houston. 

APR. 

13-17 | American Institute of Mining and 
Metallurgical Engineers, 
Cincinnati. 

16-17 | National Petroleum Association, 
Semi-Annual Meeting, Cleveland. 

21-23 | Southwestern Gas Measurement 
Short Course, University of 
Oklahoma, Norman. 

22-24 | Petroleum Industry Electrical Associa- 
tion, Washington-Youree Hotel, 
Shreveport. 

MAY 

11-13 | American Institute of Chemical 
Engineers, Boston. 

13-15 | Natural Gasoline Association of 
America, Mayo Hotel, Tulsa. 

16-23 | International Petroleum Exposition, 
Tulsa. 

JUNE : 

8-11 | American Society of Mechanical 
Engineers, Semi-Annual Meeting, 
Cleveland. 

22-26 | American Society for Testing 
Materials, Chalfonte-Haddon 
Hall, Atlantic City. 
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quirements, with the inability to pur- 
chase the type of crude oils most needed 
because of proration and the ‘yard 
stick formula’ in Texas, and continued 
high tanker rates, the independent re- 
finer operating in the Gulf Coast refin- 
ing centers is searching for some 
measure of relief. These operators are 
working under recently imposed ceilings 
on the finished petroleum products to 
the end that the customary method of 
asking more for products to off-set in- 
creased operating costs cannot be used. 
It is a confusing condition where every 
available drop of refining capacity is 
urgently needed during this national 
emergency, yet these refiners find in 
any direction they turn that factors 
which should contribute to their ability 
to operate turn out to be bottlenecks. 
“The problem of securing proper 
crude oils for processing by the inde- 
pendent refiners is one of serious im- 
portance. These refiners are being 
called upon to furnish vast quantities of 
a particular grade of motor fuel for use 
by the Brtish, as well as to furnish in- 
creasing quantities of domestic gasoline 
in premium grades and other petroleum 
products. This condition brings about a 
demand for crude oils of types most 
suitable for the production of the prod- 
ucts required during this emergency. 
“It is thought by many refiners that 
such conditions indicate the necessity 
for the abandonment of the so-called 
‘yard stick formula’ which the Texas 
Railroad Commission adopted early this 
year in lieu of the time tested market 
demand method of proration. In effect, 
the so-called ‘formula’ has_ actually 
brought about the necessity of selective 
buying of crude oils, instead of pre- 
venting that practice. Refiners in Texas 
must now purchase increasing quanti- 
ties of New Mexico and Louisiana 
crude oils for refining in Texas plants, 
and large major company operators in 
the Eastern Seaboard area must pur- 
chase and import increasing quantities 
of crude from Venezuela and other 
South American countries. At the same 
time Texas producers are shutting 
down their wells 8 days per month in 
order to comply with proration limi- 
tations. Further, because of the lack of 
proper crudes, and because these crudes 
are not made available to them, inde- 
pendent refiners on the Gulf Coast can- 
not operate their plants at capacity al- 
though they are under increasing pres- 
sure ‘exerted from Washington to 
process all the crude oil possible. 


Crude Prices 

“The independent refiner, operating 
under a recently requested ceiling of 
6% cents for 80 research octane gaso- 
line, looks upon the present nation-wide 
vigorous campaign to secure higher 
prices for crude oil with mixed feeling. 
The refiner realizes that the crude oil 
producers have been incurring material- 
ly increased costs with respect to all 
cost factors pertinent to drilling and 
production of oil and he feels that a 
higher price for crude oil is a reason- 
able request to make of the price con- 
trol administration. However, should 
crude prices be permitted to rise above 
present levels, the refiner will not be 
able to operate his plant under present 
price ceilings for all petroleum prod- 
ucts. The refining industry has been 
requested not to increase any prices 
without two weeks notice and subse- 
quent consultation with the Office of 
Price Administration at Washington. 
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Therefore, if crude oil prices are per- 
mitted to increase, the refiner feels that 
the price administration group should 
give concurrent study to the needs for 
higher finished product prices at the 
refinery. This is especially important to 
the refiner in consequence of the recent 
marked increases in cost of blending 
agents, in all supplies and materials, 
and in wages. 

“While the refining industry is now 
securing prices for its products closely 
paralleling those received during 1937, 
which was the most recent ‘good year’ 
for the industry, it must be borne in 
mind that in 1937 crude oil prices were 
somewhat lower than they are today 
and further, the quality of motor fuels 
has been greatly improved during the 
past four years and the cost of pro- 
ducing such modern fuels has been in- 
creased. This means that under present 
price schedules, the refiner is actually 
realizing less from the processing of 
crude oil than he was in 1937 when 
crude prices were lower and further in- 
creases in crude oil prices will cause 
additional hardship. 


Natural Gasoline 

“The increasing scarcity of natural 
gasoline coupled with the increased de- 
mand for this product used at the re- 
fineties in blending motor fuel to meet 
volatility and other specifications has 
caused a rapid increase in the price of 
the various grades produced by the nat- 
ural gasoline industry. 

“It is becoming increasingly difficult 
to purchase the lighter and less expen- 
sive grades of natural gasoline. This 
product is so priced by its producers 
that the heavier and less volatile grades 
bring higher prices, thus when the re- 
finer is forced to purchase the heavier 
types of natural gasoline, he is also 
forced to pay a premium for it and at 
the same time is forced to use it in ma- 
terially higher percentages to blend his 
motor fuels. This contributes largely to 
the increasing cost of producing motor 
fuels at the refinery for it is often nec- 
essary for the refinery to use 25 percent 
to as high as 35 percent of natural gas- 
oline in order to meet winter specifica- 
tions. Some of the natural gasoline 
grades now being used are costing the 
refiner from 7 cents to 8 cents per gal- 
lon and this material is used in in- 
creasing proportions in motor fuels 
which must be marketed under a re- 
cently imposed price ceiling of 6% 
cents. 

“The difficulty faced by the industry 
in this respect lies in the fact that the 
lighter grades of natural gasoline and 
the lighter hydrocarbon liquids pro- 
duced by the natural gasoline industry 
are needed in ever increasing quantities 
by the refining companies for produc- 
tion of 100 octane aviation gasoline. As 
the demand increases for both the light- 
er grades for aviation requirements and 
for the heavier grades for motor gaso- 
line blending purposes, the situation be- 
comes tighter, prices increase, and the 
refiner finds it increasingly difficult to 
purchase blending materials, to pay the 
price asked for them, and to meet speci- 
fications of the major purchasing com- 
panies. 

Octane Rating 

“The refining industry is also faced 
with a shortage of tetraethyl lead 
which is used for improving octane 
rating of almost all gasolines. This ma- 
terial has already been placed on an allo- 
cation basis with its availability for all 
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customary purposes now_ uncertain. 
With this condition prevailing the re- 
finer finds in-many instances, that be- 
cause of the necessity for using larger 
quantities of the heavier grades of nat- 
ural gasoline for blending purposes, 
which in turn require tetraethyl lead to 
improve the anti-knock rating, he must 
use a larger lead-dosage in order to 
meet the octane requirements of the 
major purchasing companies. Thus, the 
refinery gasoline and the blending ma- 
terials used must both- be ‘leaded-up’ 
to octane specifications to meet needs 
for the 80 and 81 and 83 research oc- 
tane gasoline grades. This development, 
of course, also contributes materially to 
the cost of producing the better grades 
of motor fuels. 


Transportation 
“Tanker rates from Gulf Coast ports 
to the Eastern Seaboard were pegged 
in the spring of 1941 at 50 cents per 


barrel for gasoline and with higher rates 


for other products ranging upward to 
57 cents per barrel. This is virtually 
twice the average rate for the ten-year 
period 1929 to 1939 and represents a 
cost of practically one and one-fourth 
cents per gallon to move gasoline to the 
East Coast marketing area. Such 
freight rates are thought by many in 
the industry to be 100 percent too high. 
They place an undue burden on inde- 
pendent refiners who desire to market 
their products in the Eastern market.” 


New Orleans Draws 


1942 WPRA Meeting 


The annual meeting of the Western 
Petroleum Refiners Association will be 
held in New Orleans, March 23, 24 and 
25. Directors made the selection the lat- 
ter part of November and committees 
set to work to prepare programs for the 
general and technical sessions. 

The St. Charles Hotel will be head- 
quarters for the meeting. 


Brown Chairman Michigan 
Engineering Department 


Dr. George Granger Brown has been 
appointed chairman of the department 
of chemical and metallurgical engineer- 
ing of the University of Michigan. He 
will take over administrative duties 
which Professor Alfred H. White gave 
up at his request. White will continue 
on the staff of the school of chemical 
engineering. 


Dr. Alois Cibulka at 
University of Texas 


Dr. Alois Cibulka has joined the staff 
of the school of petroleum engineering 
at the University of Texas. He resigned 
earlier this year as design engineer for 
Humble Oil & Refining Company at 
Baytown. Shortly afterward he pub- 
lished his ‘ ‘Design Handbook for Prac- 
tical Engineers,” which has since had 
wide distribution in the petroleum in- 
dustry as well as other industries. The 
price of this book now has been re- 
duced to $5 instead of $10. 

The author, whose address is now 
2623 Lalado, Austin, Texas, is handling 
distribution. 


Advisory Council on 
Petroleum Formed 


With the formation of the Petroleum 
Industry Council for National Defense 
Harold L. Ickes, petroleum coordinator, 
set up personnel for bringing the whole 
industry into the part the industry will 
play in national defense. 

The purpose of the organization is to 
get the best mobilization of the indus- 
try’s resources and abilities to deal with 
problems involved in coordination. The 
council will top all groups already set 
up by the coordinator but will not su- 
persede any existing committees. 

Members of the general district com- 
mittees also will serve, ex-officio. Regu- 
lar monthly meetings will be held in 
Washington. The first session was held 
December 8, the date having been set 
when the coordinator sent messages to 
66 men asking that they serve on the 
council. 

His telegram of invitation outlined 
the objectives as follows: 

“In order to provide for the fullest 
cooperation between government and 
industry in the work of petroleum co- 
ordination, I am at this time creating 
a national council, to be designated the 
‘Petroleum Industry Council for Na- 
tional Defense.’ This council will con- 
sist of a membership of both large and 
small interests in the industry, geo- 
graphically so distributed as to insure 
a truly representative group. 

“The membership of the present gen- 
eral district committee will be included, 
ex-officio, in this national council, and 
together with the individuals I am now 
appointing, will comprise its full mem- 
bership. It is the present purpose to 
hold regular monthly meetings in 
Washington to consider the problems 
of petroleum as they currently arise. 
However, this schedule and related or- 
ganization and procedural questions 
will be dealt with at our first meeting, 
scheduled for December 8 at 10:30 a. m. 

“In view of your very extensive 
knowledge of the petroleum industry 
and your broad interest in its operations, 
I should like to have you a member of 
this Petroleum Industry Council for 
National Defense, to serve without 
compensation during the emergency. 
Your telegraphic acceptance of the ap- 
pointment and assurance that we may 
count upon your attendance at the De- 
cember 8 meeting will be much ap- 
preciated.” 


Those invited to serve included: 

T. H. Barton, president, Lion Oil Re- 
fining Company, El Dorado, Ark.; C. S. 
Beesemyer, vice president, Gilmore Oil 
Company, Los Angeles; Sidney Belith- 
er, vice president, Shell Oil Company, 
San Francisco; M. L. Benedum, presi- 
dent, Benedum-Trees Oil Company, 
Pittsburgh; Paul G. Blazer, president, 
Ashland Oil & Refining Company, Ash- 
land, Kentucky; W. R. Boyd, Jr., 
president, American Petroleum  I[n- 
stitute, New York; S. Bridwell, 
president, Bridwell Oil & Gas Company, 
Wichita Falls; John A. Brown, presi- 
dent, Socony-Vacuum Oil Company, 
New York; Frank Buttram, president, 
Independent Petroleum Association of 
America, Oklahoma City; Ear! 
Clack, president, Clack Oil Company, 
Havre, Montana; R. H. Colley, presi- 
dent, Atlantic Refining Company, Phil- 
adelphia; H. D. Collier, president, 
Standard Oil Company (California), 
San Francisco; Howard Cowden, presi- 
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dent, Consumers Cooperative Associa- 
tion, North Kansas City; Henry M. 
Dawes, president, Pure Oil Company, 
Chicago; R. E. Decker, president, Na- 
tional Oil Marketers Association, De- 
troit; B. E. Devere, president, Indepen- 
dent Refiners Association of California, 
Los Angeles; H. W. Dodge, vice presi- 
dent, The Texas Company, New York; 
O. D. Donnell, president, Ohio Oil Com- 
pany, Findlay, Ohio; J. Frank Drake, 
president, Gulf Oil Corporation, Pitts- 
burgh; W. S. Farish, president, Stand- 
ard Oil Company (New Jersey), New 
York; W. H. Ferguson, vice president, 
Continental Oil Company, Denver; Ja- 
cob France, president, Mid-Continent 
Petroleum Corporation, Tulsa; Walter 
S. Hallanan, president, Plymouth Oil 
Co., Charleston, West Virginia; J. L. 
Hamon, president, Cox and Hamon, 
Inc., Dallas; C. L. Henderson, president, 
Western Petroleum Refiners Associa- 
tion, Wichita. 


Also George A. Hill, Jr., president, 
Houston Oil Company, Houston; Dana 
Hogan, president, Hogan Petroleum 
Company, Los Angeles; W. T. Holiday, 
president, Standard Oil Company of 
Ohio, Cleveland; Dan Hovey, president, 
Gulf Coast Refiners Association, Hous- 
ton; Wm. F. Humphrey, president, Tide 
Water Associated Oil Company, San 
Francisco; J. C. Hunter, president, Mid- 
Continent Oil and Gas Association, Abi- 
lene; A. Jacobsen, president, Amerada 
Petroleum Corporation, New York; C. 
S. Jones, president, Richfield Oil Corpo- 
ration, Los Angeles; Roy B. Jones, 
president, Panhandle Producing & Re- 
fining Company, Wichita Falls; W. A. 
Jones, president, Cities Service Oil 
Company, New York; J. M. Lovejoy, 
or eng Seaboard Oil Company, New 

ork; B. L. Majewski, vice president, 
Deep Rock Oil Company, Chicago; A. 
C. Mattei, president, Honolulu Oil Cor- 
poration, San Francisco; C. P. McGaha, 
president, National Stripper Well Own- 
ers Association, Wichita Falls; D. J. 
Moran, president, Continental Oil Com- 
pany, Houston; S. B. Mosher, presi- 
dent, Signal Oil & Gas Company, Los 
Angeles; Henry D. Moyle, vice’ presi- 
dent, Wasatch Oil and Refining Com- 
pany, Salt Lake City; Burton W. Mus- 
ser, general counsel, Utah Oil Refining 
Company, Salt Lake City; John N. New- 
ton, vice president, Magnolia Petroleum 
Company, Beaumont; I. A. O’Shaugh- 
nessy, president, Globe Oil & Refining 
Company, Wichita; J. R. Parten, chair- 
man, Premier Oil Refining Company, 
Houston. 


And J. Howard Pew, president, Sun 
Oil Company, Philadelphia; Frank Phil- 
lips, chairman of the board, Phillips 
Petroleum Company, Bartlesville; E. E. 
Pyles, vice president, Hancock Oil Com- 
pany, Long Beach; E. B. Reeser, presi- 
dent, Barnsdall Oil Company, Tulsa; 
Will J. Reid, president, Hancock Oil 
Company, Long Beach; W. S. S. Rod- 
gers, president, The Texas Company, 
New York; Charles F. Roeser, Roeser 
and Pendleton, Fort Worth; E. G. Seu- 
bert, president, Standard Oil Company 
(Indiana), Chicago; R. S. Shannon, 
president, Minnelusa Oil Corporation, 
Denver; H. F. Sinclair, chairman, Con- 
solidated Oil Corporation, New York; 
W. G. Skelly, president, Skelly Oil 
Company, Tulsa; W. L. Stewart, vice 
president, Union Oil Company, Los An- 
geles; N. H. Weber, president National 
Petroleum Association, Chicago; Reese 
H. Taylor, president, Union Oil Com- 
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pany, Los Angeles; Lawrence Vander 
Leck, president, Oil Producers Agency, 
Los Angeles; R. Van der Woude, presi- 
dent, Shell Union Oil Corporation, New 
York; E. V. Weber, president, Ohio 
Petroleum Marketers Association, Cin- 
cinnati; A. L. Weil, Los Angeles; H. C. 
Wiess, president, Humble Oil & Refin- 
ing Company, Houston, and Robert E. 
Wilson, president, Pan-American Petro- 
—_— & Transport Company, New 
ork. 


Emergency Plans For 
100 Octane Gasoline 


Methods for immediate expansion of 
output of 100-octane aviation gasoline 
have been outlined in the office of the 
petroleum coordinator. His long-range 
program calls for expansion of capacity 
of this fuel to 126,000 barrels daily dur- 
ing 1943. Present capacity 1s around 
40,000 barrels daily. : 

Since considerable plant expansion 
will be required in meeting the top figure 
and there is immediate need for higher 
output, the plan for immediate expan- 
sion was set forth as part of the pro- 
gram to be completed in 1943. The 
program follows: - = 

“| Immediate and expeditious under- 
taking of additional plant construction, 
designed to boost production from an 
estimated 44,000 barrels January 1, 1942, 
to approximately 126,000 barrels daily 
by sometime in 1943. The government 
can aid tremendously in this program, 


*(a) Allocating materials and supplies 
so as to assure deliveries promptly and 
thus guarantee that plants now building 
will be ready on schedule, or, if possible, 
ahead of schedule. Tonnage require- 
ments are not large. The principal need 
is for highly fabricated materials which 
must be programmed well in advance in 
specialized shops. 

“(b) Authorizing the Defense Sup- 
plies Corporation to contract to pur- 
chase the output of 100-octane plants at 
prices and in sufficient quantities to 
amortize the investment in the plants. 
Contracts would be for a minimum pe- 
riod of three years or longer. 

“(c) Providing for Defense Plant 
Corporation loans where needed. 

“2. Immediate adoption of temporary 
measures to meet estimated require- 
ments pending the time when new 
plants are finished. These include: 

“(a) Permitting use of more tetra- 
ethyl lead in Army and Navy aviation 
gasoline. This would bring an estimated 
20 percent increase in productive capac- 
ity by freeing other components. 

“(b) Using 9l-octane gasoline, instead 
of 100-octane, in Army training planes. 

Pia Improving the blending meth- 
ods. 

“(d) Using more available materials 
for the rarer blending agents when pos- 
sible. 

“(e) Discontinuing use of high-octane 
blending stocks for non-defense pur- 
poses. For example, some high-octane 
blending agents are used in 73-octane 
unleaded fuels. 

“(f) Increasing the capacity of exist- 
ing plants, by supplying additional 
charging stock, -providing for. minor 
processing changes and diverting to 100- 
octane manufacture certain complicated 
processes now used to make lower- 
octane fuel.” 

In commenting on the program the 
petroleum coordinator said: 


“It is our goal to see to it that the 
American planes coming off the assem- 
bly lines are given the finest fuel in the 
world, a fuel that will enable them to 
exercise air superiority. In addition we 
have taken up the obligation of supply- 
ing 100-octane gasoline to the demo- 
cratic nations for the fleets sweeping 
Hitlerism from the skies. 

“To meet the demands for this highly 
prized fuel will be no easy job. There 
should be no delusion about that. We 
have to move fast and effectively. New 
refineries must be built. Others must be 
expanded. Ample raw materials must be 
obtained. New raw materials sources 
must be developed. We will have to 
make adjustments in the make-up of the 
product without injuring its quality. 

“In the face of difficulties in obtain- 
ing materials and equipment, the job is 
one of the toughest the industry faces. 
But the integrated program we have 
prepared should go a long way toward 
meeting the problem. I am confident 
that American ingenuity which devel- 
oped this fuel in the first place, coupled 
with the initiative and drive shown by 
the oil industry in emergencies, will 
make it possible to achieve our goal.” 

In addition to eight plants now under 
construction, priorities have been assured 
for 18 additional plants. These, by dif- 
ferent processes, will contribute to the 
capacity for 100-octane aviation gas- 
oline. 


Ethyl Gasoline Corporation 
Allocates Limited Lead Supply 


Limited supplies of raw materials, 
coupled with increasing consumption, 
have led Ethyl Gasoline Corporation to 
adopt a policy of allocating supplies of 
tetraethyl lead. The company, although 
pointing out that its manufacturing ca- 
pacity to produce the anti-knock agent 
is much in excess of present demands, 
announces that “for these reasons it be- 
comes necessary to allocate our product 
among our customers on as fair and 
equitable a basis as seems possible. Ac- 
cordingly, effective immediately, we 
have adopted the following policy, sub- 
ject to change from time to time as the 
foregoing conditions necessitate: 

“(1) All orders now in our hands will 
be filled, 

“(2) All future orders for aviation 
fluid and all direct orders for U. S. and 
foreign governments for defense pur- 
poses will have priority fulfillment, 

“(3) All future orders from our cus- 
tomers necessary to fill requirements of 
both the U. S. and approved foreign 
armed forces, certified thereto by the 
customer, will also have priority in ful- 
fillment, 

“(4) All other future orders until 
further notice will be allocated, if nec- 
essary, on the basis of a percentage 
€same percentage for all customers) of 
each customer’s purchase during the 
year beginning November 15, 1940, dis- 
tributed by us as nearly as possible 
to correspond to the distribution for 
the 12 months in question.” 

Customers ordering at frequent inter- 
vals will be allocated in any one month 
a quantity of tetraethyl lead approxi- 
mately equal to one third their pur- 
chases during the three-month period 
beginning November 15, 1940, and; mul- 
tiplied by the percentage described in 
(4) above. Allocations for succeeding 
quarterly periods will be made on the 
same basis. Occasional customers will 
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“A.W.” QUALITY SHEETS 
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From Mine to Consumer . . . Carbon, Copper or Alloy Sheets 
—in any open hearth analysis to meet your specifications. Welding 
qualities, toughness, abrasion resistance, ductility . . . Ingots, Billets, 
Blooms, Slabs, Sheared Plates, Hot Rolled Sheets. Floor Plates for every 
flooring need. Steel Cut Nails in all types and sizes. “Swede” Pig 
Iron—Foundry, Malleable, Basic, Bessemer. “A.W.” Products have 
been an accepted standard for steel buyers for more than a century. 


ALAN WOOD STEEL COMPANY, CONSHOHOCKEN, PA. 


SINCE 1826 : : DISTRICT OFFICES AND REPRESENTATIVES — Philadelphia, New York, 
Boston, Atlanta, Buffalo, Chicago, Cincinnati, Cleveland, Denver, Detroit, Houston,. New Orleans, 
St.Paul, Pittsburgh, Roanoke, Sanford, N.C.,St. Louis, Los Angeles, San Francisco, Seattle, Montreal. 
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have new orders filled only after lapse 
of a time corresponding to the average 
pee between orders during the year 

eginning November 15, 1940, corrected 
for the percentage mentioned above. 
New customers who did not purchase 
during the three-month period begin- 
ning November 15, 1940, will be allo- 
ated on an equivalent basis as in (1) 
or (2) above as far as possible. Where 
‘the methods of allocation threaten un- 
due hardship, special consideration will 
‘be given. 

Ethyl Gasoline Corporation expects 
‘tto complete early next year its $2,400,- 
000 plant at Baton Rouge, Louisiana, to 
manufacture hydrochloric acid from 
salt and sulphuric acid. The hydro- 
chloric acid produced will be used in 
place of chlorine to make tetraethyl 
lead and will thus release about 1,000,- 
000 cubic feet per day of chlorine for 
national defense needs. 


Compressed Air Institute 
Announces Prize Contest 


The Compressed Air’ Institute has 
started a nation-wide contest for indus- 
try. The contest is to continue for six 
months, closing June 1, 1942. Fourteen 
cash awards will be given. These com- 
prise a first prize of $100; three $50 
prizes and ten of $25, and as many ad- 
ditional awards of $25 as there shall be 
contestants who. submit material accept- 
able for use in technical journals. 

Virtually no restrictions are placed 
upon the eligibility of contestants. Nor 
is the subject matter limited other than 
it be concerned with some use or phase 
of compressed air. The contest is open 
to any employe of any organization 
using or associated with compressed air 
in any department. The only exceptions 
are executives of companies comprising 
the Institute. 

Institute members state they antici- 
pate entries from a wide range of con- 
testants since compressed air is used 
industrially in so many ways. Men with 
technical training will be interested be- 
cause the subject is well suited for such 
discussion. On the other hand thou- 
sands of workers who use pneumatic 
equipment of some kind every day, will 
want to tell what they know about it. 
The latter group need have no hesi- 
tancy in entering the contest since the 
rules explicitly state, “skill in writing, 
grammatical construction or excellence 
in English will have no particular 
weight in awarding prizes.” 

Articles submitted are to be judged 
according to the usefulness to the in- 
dustry of the idea submitted; the orig- 
inality of the text; the value of the text 
to the greatest number of industries 
and the technical accuracy and com- 
pleteness with which the subject is 
treated. 

Subject matter may deal with any- 
thing of particular interest to the com- 
pressed air industry. Any phase or as- 
—_ of compressed air application may 

treated, including its production, 
tranmission or uses. Any type of pneu- 
matic process or equipment may be de- 
scribed, including all kinds of pneu- 
matic tools, air hoists and motors, rock 
drills, and air compressors of any type. 
Any process using compressed air alone 
or in combination with other power will 
be suitable material on which to base 
an article for the contest. 

Any entry which is particularly adapt- 
able to defense work and the speeding 
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up of the defense program, whether a 
prize winer or not, will be brought to 
the attention of the proper government 
agency, with full credit given the con- 
testant. 

Members of the Institute’s education- 
al committee, under which the contest 
is being held, include: Chairman, H. H. 
Miller, Worthington Pump and Ma- 
chinery Corporation; H. P. Bailey, Ro- 
tor Tool Company, J. W. Haddock, Sul- 
livan Machinery Company; M. L. Mc- 
Cormack, Ingersoll-Rand Company; P. 
F. Stauffer, Fuller Company; T. P. Har- 
ris, Chicago Pneumatic Tool Company, 
and J. S. Tatman, Roots-Connersville 
Blower Corporation. They request that 
all contest presentations be mailed to 
C. C. Rohrbach, secretary, compressed 
Air Institute, 90 West Street, New 
York. 


Most Eye Injuries 
Are Avoidable 


Ninety-eight percent of the eye in- 
juries which occur in American indus- 
tries at a rate of 1,000 a day and rep- 
resent an annual loss of $200,000,000 are 
wholly unnecessary, according to a 
study sponsored by the National So- 
ciety for the Prevention of Blindness 
and just issued by the Columbia Uni- 
versity Press and prepared by the late 
Louis Resnick, staff member of the so- 
ciety for 20 years. His report, which was 
completed three days before his death 
in March, 1941, is based upon two dec- 
ades of personal observation in work- 
shops throughout the country. It con- 
tains a complete summary of eye haz- 
ards in American industry. A pioneer in 
the field of industrial safety, Resnick 
was the first editor of National Safety 
News and at the time of his death was 
industrial relations director of the Na- 
tional Society for the Prevention of 
Blindness. 

“Conservation of the vision of Amer- 
ican workmen is as vital to national de- 
fense as is the building of armament 
and the training of men to use defense 
equipment,” Lewis H. Carris, director 
emeritus of the society, points out in a 
preface to the study. “This volume not 
only lays bare the eye hazards present 
in industries and occupations of all 
sorts, but also reports on the measures 
that may be taken to eliminate these 
hazards and to guard workers against 
those which cannot be eliminated. It is 
the hope of the sponsors of this volume 
that it will serve not- only as a hand- 
book for safety engineers, safety inspec- 
tors, and all others engaged in accident 
prevention generally and sight conserv- 
ation in particular, but also as a text- 
book for engineering schools, vocational 
training authorities, and all others en- 
gaged in preparing youth for work in 
industry.” 

Approximately 300,000 eye injuries oc- 
cur in this country’s industrial plants 
every year, the study explains, and cost 
the employers more than $100,000,000 
annually. They cost the injured work- 
men and the communities in which they 
live an additional $100,000,000 yearly. 

“Most of this $200,000,000 annual loss 
and most of the human suffering re- 
sulting from these eye injuries—98 per- 
cent, in the opinion of those who have 
made the most detailed study of the sub- 
ject—are wholly unnecessary,” the study 
finds. 

“Of the 1,000 eye injuries which oc- 
cur today, all but 20 could be pre- 
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vented. Conditions observed during the 
past 20 years in American factories, 
railroads, and other work places lead 
inevitably to the conviction that acci- 
dents are not inherent in industry, and 
that the dividends on investments in 
accident prevention may be proportion- 
ately greater than the dividends on the 
primary business of an industry. 

“There is no need for the blinding of 
workers in American industry. The in- 
dustrial accident and disease hazards 
affecting the eyes are commonly known. 
Methods of eliminating these hazards 
or of protecting workers against them 
have been demonstrated. Devices which 
provide protection against almost ev- 
= type of eye accident are now avail- 
able. 

“There are in the United States more 
than 80,000 persons who have Iost the 
sight of one eye as a result of indus- 
trial hazards and close to 8,000 who have 
lost permanently the sight of both eyes 
as a result of these accidents. To this 
total there is probably added each year 
1,000 more who lose the sight of one eye 
and a hundred or more persons who 
lose the sight of both eyes as the result 
of occupational hazards. 

“The number of men and women 
who have lost permanently part of the 
vision of one eye or of both eyes as 
the result of industrial accident or health 
hazards undoubtedly runs into hun- 
dreds of thousands, and this total is 
augmented each year by a number 
probably in excess of 10,000. 

“These are conservative estimates 
even if it is assumed that the records 
on which they are based represent a 
complete reporting of industrial eye in- 
juries. We know, however, that the in- 
juries reported are only a part of the 
total number of eye injuries which 
actually occur. In many instances the 
injured worker does not know he is 
entitled to compensation, and no one 
enlightens him. 

“Often the seriousness of an eye in- 
jury or the fact that it has or will re- 
sult in permanent loss of vision does not 
become apparent until long after the in- 
jury has occurred, and in many such 
cases, for one reason or another, no effi- 
cial record of the accident is made. In 
still other cases the worker is more con- 
cerned about the security of his job 
than in possibly compensation for an 
injury, and so he does not press his 
claim for compensation. 

“More serious than all the foregoing 
among the factors contributing to the 
inadequacy of official records of eye in- 
juries is the rapidly spreading use in 
industry of poisonous chemicals and 
other deleterious materials which cause 
damage to the eyes. In many instances 
neither the workman whose eyes have 
been affected nor his physician knows 
that the worker has been exposed to 
poisonous fumes, liquids, or dusts. 

“In many other cases damage to the 
eyes develops after the worker has left 
the employment of the company in 
which he, knowingly or unknowingly, 
worked with or near poisonous sub- 
stances. In either event the true cause 
of blindness or of other serious dam- 
age to the eyes does not become a mat- 
ter of record in the state industrial com- 
mission or in any other source of data 
concerning industrial injury or dis- 
eases.” 

Of the estimated 300,000 eye injuries 
occurring in American industry each 
year, 60,000 are compensable, and cost 
the employers more than $20,000,000 
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WORLD’S LARGEST 
Recycling Plant 





NATIONAL 


HE Cotten Valley Recycling Plant 
is the largest ever built in this 
country. It is capable of handling 150,- 
000,000 cubic feet of distillate-laden gas 
per day. From this it can produce 11,300 


barrels of distillate, 2,500 barrels of 
butanes, and 650 barrels of isopentane. 
After recovery of liquids, the gas is 
pumped back into those wells that offer 
the best means of maintaining pressure. 

Recycling at Cotton Valley was made 
possible by an agreement between op- 
erators and royalty owners, which in 
turn was incorporated in an order of 
the Louisiana Department of Conserva- 


Sill with tandreds of tous of 


SEAMLESS 


tion. Thus the total content of two dis- 
tillate-bearing sands became available 
for recovery through one plant under 
common operation. This is the first ven- 
ture of its kind on record and will serve 
as a model for others to follow. 

Cotton Valley used hundreds of tons 
of Seamless pipe of all sizes from %4” to 
24” O.D. Careful selection of the types 
of steel best fitted to meet widely vary- 
ing conditions of heat and corrosion was 
absolutely necessary. It is significant, 
then, that all the pipe for the plant 
proper was furnished by NATIONAL 
Tube Company. 


COTTON VALLEY 
RECYCLING PLANT 


Cotton Valley Operator's 
Committee 


The capacity of this plant 
is 150 million cubic feet of 
gas daily and it produces 
more liquid hydrocarbons 
than any other existing 


NATIONAL TUBE COMPANY 


‘Us Columbia Steel Company, San Francisco, Pacific Coast Distributors 


PITTSBURGH, PA. 


United States Steel Export Company, New York 


























































































annually for compensation and medical 
care, Resnick’s study reveals. 

Accepting the ratio of hidden or indi- 
rect costs of industrial accidents, to 
direct costs of compensation as four to 
one, the total annual cost of compen- 
sable eye accidents amount to $100,000,- 
000, according to the report, which adds 
that all or most of this sum is ulti- 
mately paid by the consumer, the pub- 
lic at large. 

“Some further idea of the huge finan- 
cial loss resulting to employers and 
employes from preventable eye injuries 
lies in the fact that eye injuries lead to 
the loss of more than 53,000,000 man- 
hours of work yearly,” the study con- 
tinues. 

“Little progress has been made in 
bringing to workmen a realization of 
what accidents cost them in lowered 
earning capacity and of the money sav- 
ing they can make by doing their part 
in safeguarding their eyes. Few work- 
men, for example, realize that the 
maximum compensation for total--loss 
of vision of one eye is less than $2,000 
in most states, and as low as $1,000 in 
some. 

“How many American workmen 
would-be willing to sell both eyes for 
$6,000: or less, the maximum’ compen- 
sation. payable for loss of :sight of both 
eyes in a majority of states? Few work- 
men realize that they are risking a 
33% percent cut in salary for the rest_of 
their lives every time they risk an eye 
injury. In the most liberal states the 
maximum compensation paid for total 
loss of -vision is two-thirds of the wage 
received by the injured workman at the 
time of the accident. In some states, as 
in Oregon, the maximum compensation 
for total loss of vision is as low as $30 
a month for life. 

“Practically all the financial loss and 
the human suffering resulting from the 
blinding of industrial workers could be 
averted by the cooperation of employ- 
ers and employes in the utilization of 
demonstrated methods of preventing ac- 
cidents and diseases. Not only would 
these losses be averted but also effi- 
ciency and the earnings of both em- 
ployers and employes would be sub- 
stantially increased if all industry did 
what is being done successfully in a 
few plants in America to prevent eye 
injuries. 

“The obligation to put into effect the 
methods, devices, and practices which 
experience has demonstrated to be suc- 
cessful in protecting the eyes of work- 
ers belongs to many groups. It is an 
obligation first of all on the owners and 
managers of industry and on all their 
executives and sub-executives. It is a 
responsibility of employes individually 
and collectively through their labor 
union and other organizations con- 
cerned with the health and welfare of 
workers. 

“It is an obligation of government ad- 
ministrators—federal, state, municipal, 
and county alike. It is an obligation of 
public and private health and welfare 
agencies which have any contact either 
with industry or with industrial work- 
ers. It is most directly the responsibility 
of all those professionally concerned 
with or having an opportunity for the 
protection of eyes and of general 
health, including safety engineers, safe- 
ty inspectors, industrial physicians, 
ophthalmologists, general physicians, 
surgeons, nurses, and local sight con- 
servation agencies.” 
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- Washington Roundup 





Peekiensee organization of the 
Petroleum Industry Council for Na- 
tional Defense was completed in Wash- 
ington December 8 with selection of an 
executive committee and election of 
William R. Boyd, Jr., president of the 
American Petroleum Institute, as chair- 
man of both the council and its execu- 
tive committee. The council was named 
November 28 by Harold L. Ickes, Pe- 
troleum Coordinator, who asked 68 
members of the industry to meet in 
Washington. 

The meeting December 8 heard the 
petroleum coordinator outline objectives 
and went into executive session with no 
representative of the government pres- 
ent. Permanent organization was affect- 
ed promptly. A secretary will be named 
and headquarters maintained in Wash- 
ington. Meetings will be held each 
month. 

Members of the executive committee 
are: John A. Brown, Socony-Vacuum 
Oil Company, New York; Frank But- 
tram, Independent Petroleum Associa- 
tion of America, Oklahoma City; H. D. 
Collier, Standard Oil Company of Cali- 
fornia, San Francisco; O. D. Donnell, 
Ohio Oil Company, Findlay; J. Frank 
Drake, Gulf Oil Corporation, Pitts- 
burgh; W. S. Farish, Standard Oil Com- 
pany of New Jersey; W. H. Ferguson, 
Continental Oil Company, Denver; 
George A. Hill, Jr., Houston Oil Com- 
pany, Houston; William F. Humphrey, 
Tide Water Associated Oil Company, 
San Francisco; J. C. Hunter, Mid-Con- 
tinent Oil & Gas Association, Abilene, 
Texas; W. A. Jones, Cities Service Oil 
Company, New York; B. L. Majewsky, 
Deep Rock Oil Corporation, Chicago; 
Henry D. Moyle, Wasatch Oil & Re- 
fining Company, Salt Lake City; J. R. 
Parten, Woodley Petroleum Company, 
Houston; I. A. O’Shagnessy, Globe Oil 
& Refining Company, Wichita Kansas; 
J. Howard Pew, Sun Oil Company, 
Philadelphia; Frank Phillips, Phillips 
Petroleum Company, Bartlesville; E. E. 
Pyles, Hancock Oil Company, Long 
Beach, California; W. S. S. Rodgers, 
The Texas Company, New York; 
Charles F. Roeser, Roeser & Pendleton, 
Fort Worth; E. G. Seubert, Standard 
Oil Company (Indiana), Chicago; H. 
F. Sinclair, Consolidated Oil Corpora- 
tion, New York; Lawrence Vander 
Leck, Oil Producers Agency, Los An- 
geles; R. Van der Woude, Shell Union 
Oil Company, New York; A. L. Weil, 
Los Angeles. 


Among the things given to the group 
at its first meeting was the statement 
by the petroleum coordinator that tank- 
ers recently restored to Atlantic-Gulf 
coastwise service might be needed for 
war service with the beginning of war 
with Japan. 

During the week between naming of 
the council and its organization there 
had been complaints from some ele- 
ments in the industry that the men 
selected were not satisfactory from sev- 
eral viewpoints, one being that impor- 
tant oil states had been ignored in the 
selection. 

There were protests from independent 
producers over the attitude of some of 
the agencies in Washington regarding 
procedure in gaining higher prices for 


crude oil. Also officials of the Independ- 
ent Petroleum Association of America 
protests against the attitude in Wash- 
ington toward officials of these associa- 
tions. 


Prices 


Trade associations have been “frozen 
out” of all negotiations with the Office 
of Price Administration on the fixing 
of ceilings, and members of such or- 
ganizations are resentful of the refusal 
of Price Administrator Leon Hender- 
son to deal with the trade bodies to 
which they look for representation and 
protection in Washington. 


The situation was disclosed last week 
in a letter by Frank Buttram, president 
of the Independent Petroleum Associa- 
tion, protesting Henderson’s refusal to 
discuss the crude situation with him on 
the ground that “it is not our policy 
to deal with associations on prices.” 


In his letter, Buttram detailed the 
difficulties he had encountered in seek- 
ing conferences with the OPA chieftain, 
and said that after a week’s futile effort 
to get a hearing he had returned to 
Oklahoma. 

“T am sorry that you take the position 
that our people may not associate to- 
gether for the purpose of discussing 
the price question with you or the 
members of your staff,” he wrote Hen- 
derson. Buttram pointed out the impos- 
sibility, because of the time and expense 
involved, of all the members of the oil 
industry visiting Washington to discuss 
price problems with Henderson. 

“You and your staff will need infor- 
mation known now only to those in the 
industry,” he argued. “If the information 
and data are really desired, why should 
these be refused when jointly presented 
by individuals uniting in responsible 
groups?” 

OPA officials admitted that they 
would not discuss price matters with 
association representatives, but explained 
that their position had been taken be- 
cause of the anti-trust laws. They 
pointed out that it would be in violation 
of those laws for an association to work 
collectively on matters of prices, but 
at the same time contended,it would be 
difficult to work with associations be- 
cause the industry representatives would 
have to be checking back continuously 
with their individual members. At the 
same time, it was insisted, representa- 
tives of both small and large interests 
are members of the industry panels 
which are set up and an industry as a 
whole is given every opportunity to 
present its views at the meetings on 
prices. 

Department of Justice Officials agreed 
with the OPA’s position, saying that 
they would -“frown upon” efforts of 
trade associations to talk prices with 
the Hendersgn agency. 

Although enforcement of the anti- 
trust laws has been directed along new 
lines required by the defense program, 
they said, it is not, considered advisable 
to permit trade associations to partici- 
pate as such in the consideration jof 
any matters which might deal with 
prices, restraint of trade or other ac- 
tivities prohibited by the statutes. 

They pointed out that while Coordi- 
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Here’s help in boosting production 
of high Octane Gas 






This column is good news for defense 


The Bubble Column, replacing the conventional 
FIVE-POINT SUPERIORITY means of rectification in ammonia absorption systems, 
is the heart of the new, super-efficient York Thermo- 
Cycle Refrigerating System. 








1. The York Thermo-Cycle Refrigerating System 
as a whole is compact and light in weight. 


2. Unusually flexible, it operates at maximum In this chamber commercially pure anhydrous am- 
efficiency on any percentage of load. monia is produced for the first time in any type of 
3. Operation may be automatic regardless of size absorption system. 
of sig (up to 1,000 tons of refrigeration or Heat waste is eliminated from the vapor cycle by 
more. 


utilizing a portion of the vapor heat in partially 


4. Designed for outdoor installation, the York stripping the entering strong aqua. 


System requires no buildings. : ea Ris ; 
Special controls maintain uniform 


rectification under varying conditions 
of load and water temperature. York Ice 
Machinery Corporation, York, Penna. 


3. Fewer joints and parts (aqua pump only mov- 
ing part), the York System simplifies main- 
tenance, reduces overhead. 














YORK REFRIGERATION AND AIR CONDITIONING 


**Headquarters for Mechanical Cooling Since 1885” 


A FEW OF THE MANY NATIONALLY-KNOWN USERS OF YORK EQUIPMENT—American ‘Cyanamid * American Optical » Bendix-Westinghouse 
Bethlehem Shipbuilding + Bethlehem Steel + Consolidated Aircraft * Curtiss-Wright « Douglas Aircraft + du Pont + Eastman Kodak 
Firestone « Ford « General Motors « Goodrich « Gulf Oil + Hercules Powder + Jones & Laughlin Steel + Norton Company + OQwens- 
Illinois « Republic Steel « Shell Oil+ &SKF + Socony Vacuum + Studebaker + Texas Company + U. S. Army + U. S, Navy. 
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nator Ickes is submitting. his recom- 
mendations to the department for clear- 
ance even he does not deal with the 
industry’s associations but directs his 
recommendations to the industry, or a 
particular branch thereof, as a whole. 

The price situation also continued to 
receive attention in Congress, Repre- 
sentative Frank Carlson (Rep.) of Kan- 
sas, declaring in the House, December 
4, that an “alarming” drainage of stor- 
age reserves is taking place in his state 
as a result of continued low prices 
which have discouraged wildcatting. 
Citing figures showing production de- 
clines in a number of states, Carlson 
declared “There is no doubt in my mind 
but what the recent freezing of crude 
oil prices in the Mid-Continent region 
and the other oil producing areas by 
Leon Henderson, of the Office of Price 
Administration, is largely responsible 
for this reduction. 

“Our national defense program has 
been predicated upon an adequate do- 
mestic supply of petroleum production, 
therefore it is urgent that immediate 
action be taken to alleviate this condi- 
tion,” he said. 

Carlson pointed out that in the past 
few months refinery gasoline prices 
have increased 2 or 3 cents per gallon, 
and told the House that while the pro- 
ducers “are a patriotic group and indi- 
vidually would give liberally of their 
substance for the defense of our country, 
I do not believe they should be required 
to sell their product under a market 
ceiling when the refiners and distributors 
were allowed recent increases.” If the 
industry had not been put under govern- 
ment control, he asserted, the present 
situation would not have arisen and a 
natural increase in the general price 
level of the country would have carried 
through in the oil industry, raising 
crude prices sufficiently to care for in- 
creased costs. 


Aviation Gasoline 


Top priorities were secured during the 
week for five more plants to produce 
100-octane aviation gasoline or its com- 
ponents, and in addition, it was an- 
nounced by Coordinator Ickes, high 
ratings were obtained for materials to 
be used in the construction of facilities 
for the manufacture of aviation and 
other special lubricating oils. 

The facilities for which preferences 
were secured under the aviation gaso- 
line and oil expansion program included 
100-octane plants to be constructed by 
Cities Service Company at East Chi- 
cago, Indiana; Gulf Oil Corporation at 
Port Arthur, and Sinclair Refining Com- 
pany at Houston; a boiler plant to 
power a 100-octane refinery, to be built 
by Panhandle Power & Light Company 
at Borger, Texas; an isobutane plant 
of Warren Petroleum Company at Tul- 
sa; a pilot plant of Shell Oil Company 
at Houston; an aviation lubricating oil 
pm of Sinclair Refining Company at 

ouston, and aviation and special lu- 
bricating oil plants of Sun Oil Company 
at Marcus Hook, and Standard Oil of 
California at Richmond. 

A formal recommendation proposing 
to refiners that hereafter all grades of 
aviation gasoline of 85-octane number 
or less be produced by addition of tetra- 
ethyl lead to a clear gasoline base stock 
having an octane number not greater 
than 67, was announced December 5 
by Deputy Coordinator Davies. 

The recommendation was a supple- 
ment to an earlier proposal asking the 
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industry to discontinue the use of cer- 
tain vitally essential blending agents of 
a petroleum origin for other than the 


. manufacture of 100-octane gasoline. 


The new order will have the effect, 
Davies explained, of freeing the better 
base stocks for use only in the manufac- 
ture of 100- or 9l-octane aviation gaso- 
line.. A considerable quantity of the 
better stocks, particularly 73-octane 
clear, are being used now in the pro- 
duction of aviation gasoline for small 
planes of little defense significance, it 
was pointed out, and the needs for this 
type of use can be met by using lead 
in place of components necessary for 
the 100-octane product. 


Tanker Fleet 


The American tanker fleet, including 
the 62 vessels now being built under 
private contract for individual opera- 
tors, 141 already scheduled and building 
under the Maritime Commission’s pro- 
gram, and the 360 now in operation will 
total 563 oil carriers within approxi- 
mately two years. The war crisis and 
the Maritime Commission’s policy of 
rebuilding the American merchant ma- 
rine to occupy a dominant post-war 
position are responsible for the vast 
tanker construction program which will 
produce 203 new tankers of 2,250,000 
gross tons by December 31, 1943, or 
soon thereafter. The tankers now sched- 
uled for construction will cost approxi- 
mately $400,000,000, will have a total 
gross tonnage of 1,620,000 tons and a 
total capacity of approximately 900,000,- 
000 gallons. The tankers planned by 
private interests will run to another 
614,550 gross tons. 

As a further move to meet the emer- 
gency occasioned by tanker shortages 
and to stop the gap until more tankers 
could come off the ways, the commis- 
sion authorized the construction of 15 
concrete bulk cargo barges, designs for 
which have been prepared and the con- 
tracts for the construction of which 
have been awarded. 

Seventeen American tankers loaned to 
the British were returned to their own- 
ers during November, three were to be 
turned back this week and two more 
will be released on the completion of 
present voyages, making up the total 
of 40 vessels which the British agreed 
to relinquish, Coordinator Ickes an- 
nounced during the week. 


With the exception of the J. A. Moffett 

of Standard Oil of California, turned back 
at Providence, R. I., The Texas Com- 
pany’s Pennsylvania, turned back at Port 
Arthur, and Pure Oil’s 2X W. E. Hutton, 
returned at Smith Bluff, Texas, all of the 
ships released last month returned at New 
York, as follows: Birkenhead, Socony- 
Vacuum; District of Columbia, Richmond 
and W. S. Miller, Standard Oil of Cali- 
fornia; Frank G. Drum, Tide Water As- 
sociated; Gulf Breeze and Gulfland, Gulf 
Oil Company ; Hadnot, Cities Service; Pan 
Georgia, National Bulk Carriers; Arkan- 
sas, The Texas Company; Utacarbon, 
Union Oil Company ; Dilworth, Paco Tank- 
ers, Inc.; J. Fletcher Farrell, Sinclair Re- 
fining and L. L. Abshire, Sabine Trans- 
portation. 
__ The ships to be returned this week were 
identified by Ickes as the Pan Carolina of 
National Bulk Carriers and The Texas 
Company’s Illinois and Mississippi. 


Eastern Stocks 


East Coast stocks continued to mount 
during the week ended November 29, 
reaching a total of 66,929,000 barrels on 


that date, 505,000 barrels more than on 
November 22 and 7,036,000 barrels more 
than on November 30, 1940, it was dis- 
closed by the weekly report of the 
OPC. 

The report showed that the defi- 
ciency in heavy fuel oils as compared 
with a year ago has been wiped out 
and the 12,539,000 barrels on hand No- 
vember 29 was 27,000 barrels above the 
November 30, 1940, figure. 

Only in crude oil do stocks remain 
under 1940 levels, the 12,863.000 barrels 
reported being short by 627,000 barrels. 
Gasoline stocks of 19,435,000 barrels 
were 2,026,000 barrels above last year, 
and light heating oil inventories of 22,- 
092,000 barrels were 5,610,000 barrels 
above. The steady decline in the use of 
railroad tanks cars to bring oil to the 
East Coast areas which began after 
announcement that tankers would be 
returned from the British shuttle service 
brought the number moved during the 
week ended November 29 to 3,065, a 
daily average of 438 cars and 98,550 
barrels comparing with 445 cars and 
100,125 barrels in the preceding week. 

Shipments by companies were report- 
ed as follows: Atlanta Refining, 392 
cars; Cities Service, 142; Gulf. 205; Pan- 
American, 163; Pure, 58; Shell, 231; 
Sinclair Refining, 440; Socony-Vacuum, 
104; Standard of Kentucky, 61; Stand- 
ard of New Jersey, 858; Sun, 18; Texas, 
164, and Tide Water Associated, 229. 


Taxes 


Premature disclosure that the Treas- 
ury was seeking a 15-percent tax on 
salaries and wages, to be collected at 
the source, and the opposition imme- 
diately voiced in Congress to such a 
heavy levy may force Secretary Mor- 
genthau to abandon that plan in favor 
of some less drastic method of raising 
the money the government needs. 

As a possible substitute, there are 
indications Treasury experts are weigh- 
ing a plan to take 15 percent of earn- 
ings, but with part of the levy to be in 
the form of an involuntary loan, to be 
invested in defense bonds which would 
not be payable until the end of the 
emergency, when they would act as a 
cushion during the period of transition 
from a war to a peace economy. 

Administration officials are convinced 
that only by taking a large slice of the 
increased national income will it be pos- 
sible to avoid inflation as a result of 
dwindling supplies of non-essential ci- 
vilian goods and rapidly increasing earn- 
ings. 

Sales of defense bonds, originally 
planned for that purpose, have so far 
been disappointing, only about $1,775,- 
000,000 having been secured, and there 
is a growing feeling that stronger meth- 
ods will have to be adopted to increase 
sales to the figures planned by the 
Treasury. 

Under the plan said now to be in 
course of development, employers would 
be required to withhold a specified per- 
centage from the pay envelopes of their 
workers. Part of the sum _ withheld 
would go for taxes and the rest would 
be invested in defense stamps, which 
would be exchanged for bonds as the 
amounts accumulated. The bonds would 
be turned over to the individual) em- 
ployes, but they would not be able to 
cash them until after the end of the 
emergency. 
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Data Released on 
Asphalt Runways 


The first release of information from 
the Asphalt Data and Economics com- 
mittee of the Western Petroleum Re- 
finers Association, has been issued. It 
consists of a digest of an article on 
scientific design of runway pavement 
by W. R. Macatee, managing director 
ot the Asphalt Institute. 

The digest follows: 

“From the standpoint of providing 
the greatest possible safety for the fly- 
ing personnel, and satisfactory opera- 
tional facilities, the need for scientific 
design of paved portions of military fly- 
ing fields becomes of greater impor- 
tance as the number, value and weight 
of bombing planes increase. Safety of 
personnel is given primary considera- 
tion, even over items of economy, dura- 
bility and construction speed. Asphalt 
surfaces can provide greater safety and 
higher skid-resistance qualities than any 
other type pavement and in addition, 
are structurally and economically su- 
perior to other types of pavement. 

“Asphalt pavements of rational and 
economic thickness will provide satis- 

factory service if the natural subgrade 
or the foundation built-up by hauling 
in improved soil is sufficiently thick in 
conjunction with the pavement thick- 
ness to distribute and diminish the max- 
imum unit surface stresses to intensities 
below the elastic limits of the subgrade 
soil in its weakest condition. Thus the 
required thickness of the asphalt pave- 
ment surface is directly related to the 
supporting value of the subgrade. . 

“Economic design of the pavement 
thickness therefore requires accurate 
and scientific determinations of the sup- 
porting values of the subgrades by ac- 
ceptable bearing test methods, under 
conditions representing the soil in its 
poorest condition, and representing the 
soil conditions after pavement is in 
place. 

“While the heavy bombers may exert 
~ the same unit pressure on the surface 
due to their larger tires as the lighter 
planes with their smaller tires, the great- 
er total load applied to the runway by 
the vastly heavier bomber must be con- 
sidered. Even though identical unit sur- 
face stresses may occur, the supporting 
value of the soil must be greater for the 
heavier bomber, since it is shown by 
comprehensive and accurate tests that 
“for any given deflection, the unit load 
supporting value of a cohesive soil bears 
a direct relationship to the size of the 
loaded area. 

“Pavements for bomber fields should 
be designed on the basis of bombers 
having 200,000 pounds gross weights, 
and 1200 square inch tire-imprint area 
(per main wheel). With these values, 
and assuming subgrade load ratings for 
this area of 60 pounds per square inch, 
the required pavement thickness to sup- 
port 90-pound unit wheel loads (with a 
suitable factor of safety) is slightly less 
than three inches. This should be the 
minimum thickness even with soils hav- 
ing over 60 pounds per square inch sub- 
grade rating to provide (a) the neces- 
sary waterproofing to insure mainte- 
nance of the subgrade support value 
under all weather conditions; (b) ade- 
quate lateral stability to prevent abra- 
sion; and (c) a smooth surface of non- 
skid character which will shed water 
quickly. 

“When subgrade support values are 
below 60 pounds per square inch it is 
generally more desirable and economical 
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to increase the subgrade support value 
by hauling in better local materials, than 
to’ increase pavement thickness to sus- 
tain given loads. If, however, the cost 
of increasing the support-value of the 
underlying soil is greater than the ex- 
pense of increasing the pavement sec- 
tion, it obviously indicates that a thick- 
er pavement is required. 

“Lighter, less expensive and other 
types of asphalt pavements have proven 
suitable for airport surfaces servicing 
planes lighter than bombers. For the 
latter, only the higher-type asphaltic 
pavements and methods should be con- 
sidered even though types of pavement, 
flexible and rigid, are available for sur- 
facing. Asphalt pavements being of the 
flexible type can withstand great flexure 
and can freely utilize the supporting 
value of the subgrade to obtain optimun 
economical paving thickness. Rigid type 
pavements can flex but little, and there- 
fore, require a certain minimum thick- 
ness for any given load irrespective of 
subgrade support. Asphalt pavement be- 
ing flexible type can adjust itself to 
unequal settlements with less distress 
than one of the rigid types. Asphalt 
pavements can be readily and rapidly 
increased in thickness thus -permitting 
a field servicing lighter planes to be con- 
verted to a field that can service heavier 
bombers. The initial low cost of asphalt 
surfacing is paralleled by long range 
cost of upkeep.” 


Bureau Reports on 
Coal Hydrogenation 


Experiments in hydrogenation of coals 
indicate that the United States can de- 
velop enormous amounts of gasoline 
and oil from its coal reserves, the Bu- 
reau of Mines has reported April 10. 

The process, if applied to the total 
coal reserves of the United States, could 
yield enough oil to supply the nation’s 
needs for almost 3000 years at the pres- 
ent rate of consumption. Coal reserves 
are estimated at some 3,000,000,000,000 
tons—enough to yield 3,800,000,000,000 
barrels of oil. 

With petroleum reserves limited by 
nature, the hydrogenation process which 
has been worked out in the Bureau of 
Mines’ Pittsburgh laboratories gives as- 
surances for the future of the gasoline 
age. While definitely establishing the 
process feasible and in certain circum- 
stances advisable, technicians have not 
estimated the.cost of gasoline and oil 
produced from coal on a perfected quan- 
tity nroduction basis. 

As a preparédness measure, in antici- 
pation of the day when America’s pe- 
troleum reserves are exhausted or in 
serious danger of depletion, the Bureau 
of Mines is making an intensive investi- 
gation of all major types of domestic 
coals to determine their ability to yield 
gasoline and other oil products, Dr. R. 
R. Sayers, director of the bureau, said. 

Chemical engineers of the bureau, 
Sayers said, have just completed studies 
of various coals from four different re- 
gions of the United States, bringing to 
13 the total number of coals that have 
been tested at the bureau. These 13 
coals represent typical, American varie- 
ties, ranging from high-volatile bitumi- 
nous down to the lignites. 

In a report presented by four Bureau 
of Mines chemists before the American 
Society, meeting in St. Louis, April 10, 
1941, it was shown that the bituminous 
coals such as those obtained from the 
Pittsburgh bed, Pennsylvania, the Black 
Creek bed, Alabama, and the Lower 
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Sunnyside bed, Utah, can yield an 
average of two tons of oil for each 
three tons of coal mined; and that the 
plentiful lignite coals, such as those 
found in North Dakota, can yield about 
a ton of oil for each three tons mined. 


The tests were conducted in a con- 
tinuously operating experimental plant 
capable of handling about 100 pounds 
of coal a day. 


The crude oil produced from coal is 
similar to crude petroleum, and yields 
a relatively high percentage of gasoline 
and various oils. Some of these oils are 
of possible industrial significance as 
sources of phenolic compounds and sol- 
vents used in the lacquer and plastic 
industries. Other applications of these 
oils will develop as their properties are 
more thoroughly determined. 


Reports from the laboratory show 
that in the first stage (after the coal 
has been liquefied and before the prod- 
ucts are “cracked” to produce various 
compounds) the oil products obtained 
contain about 20 percent gasoline, 70 
percent of an oil of medium viscosity 
and boiling. range, and 10 percent of a 
heavy oil of high viscosity and boiling 
range. The yields of crude oil range 
from 67 to 31 tons per 100 tons of coal, 
or 168 to 78 gallons per ton of coal as 
mined. This spread in yield is largely 
due to variation in moisture and oxygen 
content of the coals. 

The ultimate yield of gasoline may 
be easily estimated, for the conversion 
of the medium oil into gasoline is read- 
ily accomplished by well known meth- 
ods, and the yields of gasoline are about 
100 gallons for each 100 gallons of oil. 

The Bureau of Mines plans to con- 
tinue these studies until it has obtained 
knowledge that will enable it to deter- 
mine the yields and quality of liquid 
products obtainable from various Amer- 
ican coals so that when the commercial 
need arises American industry will be 
in a position to select the most suitable 
coals and make rapid progress in estab- 
lishing this new industry. Although the 
United States has large deposits of both 
petroleum and coal at present, there is 
little doubt that petroleum reserves are 
much smaller than coal reserves and 
that at some future date the “hydro- 
genation of coal” to produce gasoline 
and bulk organic chemicals will be 
essential. When production costs per- 
mit, coal hydrogenation probably will 
serve as an auxiliary source of gaso- 
line, diesel oil, tar acids and solvents. 
It is not necessary to envision the ex- 
haustion of petroleum before coal hy- 
drogenation can become economically 
feasible. 

In explaining the experiments carried 
on by the Bureau, Director Sayers said, 
the essential differences between bitu- 
minous coal and petroleum are the ratio 
of the number of carbon atoms to hy- 
drogen atoms (which is about 1.2 for 
bituminous coal and 0.6 for petroleum) ; 
the much lower oxygen, nitrogen and 
sulphur content of petroleum; and the 
lower molecular weight of the petroleum 
constituents. Therefore, to produce a 
petroleum-like material, it is necessary 
approximately to double the hydrogen 
atoms in bituminous coal, to remove 
virtually all of the oxygen, nitrogen and 
sulphur, and to disassociate or “crack” 
the coal molecules until their molecular 
weight about equals that of the petro- 
leum molecules. By adding hydrogen to 
the coal under high pressures (3000 to 
15,000 pounds per square inch) and at 
high temperatures (750° to 950° F.) oil 
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similar to crude petroleum is obtained. 
Such a procedure, termed the liquefac- 
tion of coal by hydrogenation, has been 
utilized in Europe where petroleum is 
not as easy to obtain as in our own 
country, especially in war times. Experi- 
ments have been carried on in Europe 
since 1913, and according to the latest 
information available several large coal- 
hydrogenation plants are now in oper- 
ation abroad. It is estimated that Ger- 
many has a capacity for producing sev- 
eral million tons of gasoline a year from 
coal and that England is operating a 
plant at Billingham with a capacity of 
more than 150,000 tons of gasoline a 
year. 

All of these plants are operating with 
the aid of government subsidies because 
of the urgent need for gasoline which 


these countries are unable to supply 
from domestic sources. Aside from 
gasoline and oil fuel it is now known 
that large quantities of tar acids useful 
in making the phenolic type of plastics 
and of aromatic solvents useful in the 
paint, varnish, and explosives industries 
as well as a variety of organic inter- 
mediates are being produced from the 
products of coal hydrogenation in these 
countries. 

The coal hydrogenation studies car- 
ried on by the Bureau of Mines have 
value not only as a means of determin- 
ing the best possible domestic sources 
of coal for the production of gasoline 
and oil fuels but also as a means of 
supplying certain organic chemicals. Al- 
though lignites yield a relatively small 
amount of oil when submitted to hydro- 
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genation, such coals are plentiful in the 
United States and easily mined. For 
example, some lignite coal beds lying 
close to the earth’s surface are from 
30 to 90 feet thick. 

A description of the method employed 
by the Bureau of Mines in hydrogenat- 
ing American coals and results of. its 
early studies, together with descriptions 
of the plant, drawings, illustrations, 
charts, tables, diagrams and photo- 
graphs are contained in a publication 
just issued by the Bureau. This publica- 
tion, entitled Technical Paper 622, Hy- 
drogenation and Liquefaction of Coal 
Part I, by H. H. Storch, L. L. Hirst, 
C. H. Fisher and G. C. Sprunk, is ob- 
tainable for 20 cents from the Superin- 
tendent of Documents, Washington 
Bm £. 


Chatfield to Edit 


Empire Publication 

J. C. Chatfield has been appointed 
editor of “The Empire,” publication of 
Cities Service Oil Company, Bartles- 
ville. He succeeds Don A. McNeal, who 
resigned to enter military service. Chat- 
field, who formerly was on the editorial 
staff of National Petroleum News, 
Cleveland, was with Indian Territory 
Illuminating Oil Company until its 
merger with the parent Cities Service 
Oil Company. 


GC. L. Brennan Joins 


Warren Sales Staff 

G. L. Brennan was named manager of 
the liquefied petroleum gas division of 
Warren Petroleum Corporation, Tulsa, 
December 1. Previously he had been 
with Phillips Petroleum Company for 13 
years and was assistant manager of its 
special products department until he ac- 
cepted the position with the Warren or- 
ganization. 

The growth in sales of liquefied pe- 
troleum gas products is shown by the 
fact its sales by Warren Petroleum Cor- 
poration in 1935 totaled only 55,000 gal- 
lons whereas in 1940 the sales were 
more than 47,000,000 gallons. And this 
year, sales by the company have shown 


G. L. BRENNAN 


Refiner & Natural Gasoline Manufacturer—V ol. 20, No. 12 








1841-1941 


ineets d Constructors por the Petroleum Industry 














; RG. Be a 





Pee EP Gre 


ras 


Tao 

















a very substantial increase over 1940. 
Much of this business has been de- 
veloped during the past two or three 
ars. 

ee at Devils Lake, North Dakota, 
in 1896, Brennan graduated from the 
University of North Dakota in 1919 with 
a degree of bachelor of science in mining 
engineering. He then became associated 
with Harbison Walker Refractories, 
Inc., in that company’s plants in Pitts- 
burgh and Chicago, Later he was con- 
nected with Goodman Coal Company in 
Chicago. He went with Phillips Petro- 
leum Company in February, 1929, his 
first work being the making of a survey 
of liquefied petroleum gas marketing 
conditions. He was made sales manager 
of the liquefied petroleum gas division 
of Phillips Petroleum Company, which 
supplied public utilities, and later be- 
came manager of wholesale sales to in- 
dustrial and utility companies located in 
the Detroit area. 

When Phillips Petroleum Company 
organized its special products depart- 
ment in July, 1940, Brennan was made 
assistant manager with headquarters in 
Bartlesville, the position he has held 
since. ‘ 

In addition to Brennan, the staff in 
the liquefied petroleum gas division of 
Warren Petroleum Corporation consists 
of Fred J. LaFortune, P. J. Hoagland, 
Allen S. James and Kenneth T. White. 


Oil Drum Price 
Limit Fixed 

Price ceilings on used drums within 
the petroleum industry were set by 
Leon Henderson, price administrator, 
effective December 1. The top price on 
reconditioned drums is $2.25 each with 
allowances for additional quotations for 
longer shipping distances. 

The action was necessitated, Hender- 
son explained, by an “inflationary spiral” 
which has carried the price of used 
drums from $1.75 in eastern markets 10 
months ago to $3.50 and $4.50, as com- 

ared with a price of $2.72 for new 
utes containers. 

“In the case of certain cheaper 
grades of petroleum products, the cost 
of the container ‘has become greater 
than the value of the product is con- 
tains,” he commented. 

The $2.25 price will be the maximum 
for reconditioned 50- to 55-gallon 
drums, delivered within 50 miles of the 
reconditioning plant. For each 75 miles 
or fraction thereof in excess of this 
radius, there may be added all actual 
transportation charges or 10 cents a 
barrei, whichever is less. A further 50 
cents may be added to these charges 
in California, Washington and Oregon, 
recognizing the premiums that have 
prevailed traditionally on the West 
Coast. 

A top of $1.60 delivered is set for 
drums in a “raw” or uncleaned or un- 
reconditioned state ($2 on the West 
Coast) and a maximum of $1.25 ($1.65 
on the Pacific Coast) is set for drums 
purchased directly from the person who 
empties them. A schedule of prices is 
set on other than 50- to 55-gallon sizes, 
not to exceed 80 percent of the base 
price of new containers delivered in 
carload lots. 

Every person buying or selling used 
drums will be required to keep detailed 
records for inspection and to submit 
such reports as may be required by the 
Office of Price Administration. 
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Digest of Foreign Literature | 
By HEINZ HEINEMANN 








Catalysis 

Catalytic cracking and catalytic hy- 
drogenation prevail in the recent publi- 
cations in the field of hydrocarbon catal- 
ysis. “Cracking” is the subject of French 
Patent 858029 (issued to I. G. Farben- 
industrie). Hydrocarbon oils, particular- 
ly naphthas and gas-oils are cracked in 
two steps, both in the vapor phase and 
at the same or increasing temperatures, 
but with dropping pressure (lower in 
step 2 than in step 1). The catalysts 
used are solidly constructed in the cat- 
alyst chamber. Catalysts are not neces- 
sary in the first step and the chamber 
may be filled with Raschig rings alone, 
however, weak cracking catalysts like 
bleaching earths may be used. In the 
second -step, highly effective catalysts 
are applied, such as aluminumsilicates 
or bleaching earths, which have been 
activated with acids (particularly HF), 
or clay or active coal. These can be 
activated with oxides of chromium, 
molvbdenum, tungsten, magnesium, zinc. 
High yields of high-octane gasolines 
which are very lead susceptible are ob- 
tained. 

The same subject is treated in an- 
other patent to I. G. Farbenindustrie 
(English Patent 521687) on “Cracking.” 
Hydrocarbons are cracked in the vapor 
phase on solidly constructed catalysts. 
In the course of the cracking operation 
the pressure is increased by at least 5, 
better 10 or more atmospheres and the 
temperature is increased by at least 10° 
C. The gasoline obtained needs no fur- 
ther refining, is of high octane number 
and very lead susceptible. 

A new “Catalyst for Hydrogenation 
and Cracking” is claimed by Interna- 
tional Hydrogenation Patents Company 
in French Patent 857173. The dry am- 
monium-sulfo salts of metals of the 
sixth group, particularly of molybdenum 
and tungsten are mixed with salts of 
metals of the eighth group (like iron, 
nickel or cobalt) with CO: or organic 
acids (like oxalic or acetic acids) in the 
atomar ratio of 1:2. The mixture is 
heated to 300 to 500° C. (preferably 375- 
475%.€.) in the presence of hydrogen, 
hydrogensulfide, carbondioxide or the 
like, until no further -ammonia de- 
velopment takes place. 

Raney catalysts are playing an ever- 
increasing roll for hydrogenations and 
also for other catalytic reactions. In an 
article “Hydrogenations with Raney 
Catalysts” (Angewandte Chemie, 54, 
19/20 and 54, 21/22, pg. 229 and 252) 
R. Schroeter gives a thorough study of 
publications on the subject and relates 
his own experiences. Methods for the 
preparation of Raney nickel are given. 
Aluminum is molten and heated further 
to 900 to 1200°C. Then nickel in an 
amount of 30 to 60 percent of the mix- 
ture is added. An alloy forms under 
considerable heat development. The eu- 
tecticum and to a certain extent the qual- 
ities of the finished catalyst depend on 
the aluminum-nickel ratio. The alloy is 
broken into small pieces and if possible 
pulverized and then slowly given into 
an ice-cooled: 25 percent sodiumhy- 
droxide solution, which dissolves the 
aluminum. After there is no further hy- 


drogen development, the mixture is 
heated to 90 to 120° C. until the reaction 
is finished. One lets settle and decants. 
the caustic, repeating the treatment with 
alkali twice. The remaining metal is 
then washed with water to neutral re- 
action and finally kept under alcohol. 
The metal ignites in the air. 

Similar methods of preparation are 
given for copper, cobalt and iron. The 
Raney metals contain small amounts of 
the other metal of the alloy used for 
their preparation and also keep some 
hydrogen bound. 

Raney nickel is a catalyst for hydro- 
genations at low temperatures and pres- 
sures. It can in many cases replace 
platinum and palladium. Ethylene can 
be hydrogenated at much lower tem- 
perature and pressure than with Sabatier 
nickel. Acetylene compound can be hy- 
drogenated at room temperature. The 
easy hydrogenation of aromatics is of 
importance. A great number of details. 
concerning the qualities of Raney metals 
for the hydrogenation of certain com- 
pounds are given in the paper. 

Raney nickel may also act as an 
oxygenation catalyst. It decomposes 
water, whereby it is oxidized to nickel- 
hydroxide. If there is an easily oxydable 
substance in watery solution, the Raney 
nickel remains unchanged and acts as 
an oxygenation catalyst. Stanno salts 
are oxydized to stanni_ salts. The 
catalyst may also be used for dehydro- 
genations, for instance of isopropyl- 
alcohol at its boiling point. 

German Patent 678486 (I. G. Farben- 
industrie) relates to the prevention of 
side reactions during the hydrogenation 
of hydrocarbons. When catalytically 
hydrogenating mineral oils, one can pre- 
vent unfavorable changes of the material 
at the high temperatures, by distilling 
the charge stock before hydrogenation in 
the presence of hydrogen or hydrogen- 
containing gases under elevated pres- 
sure, but in absence of the catalysts. The 
pressure of the introduced gases should 
be much higher than the pressure which 
prevails during the distillation in the 
reaction vessel. It is particularly effec- 
tive, if the introduced gases contain 
liquids like water, alcohol, benzol or the 
like in the form of fogs which will sud- 
denly evaporate when entering the re- 
action vessel which is under lower 
pressure. 

A general procedure for the “Execu- 
tion of Catalytic Gas Reactions” is 
claimed by I. G. Farbenindustrie in its 
English Patent 518944. Such gas re- 
actions, particularly the cracking of 
hydrocarbon oils are executed in a 
vertical tube, through which the catalyst 
is passed continuously or periodically. 
The upper part of the tube serves as the 
reaction zone, through which the 
catalyst and the oil vapors are passed in 
the same direction, while the lower part 
of the tube is used for the regeneration 
of the catalyst. Here it is advisable to 
pass the air for the regeneration coun- 
tercurrently to the catalyst stream. To 
avoid a mixing of oil vapors with air 
from the regeneration process, an inert 
gas like nitrogen is introduced in the 
middle of the reaction tube. If the re- 
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QUALITY Seamless Steel Tubing 
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contributes safety factors and the 
endurance required for sustained 
production in those projects essen- 
tial to our National Defense effort. 








HIO 


SEAMLESS TUBE 


> aL 











HERE IS THE MULTI-METAL 
ANNOUNCEMENT 


THAT IS MAKING 


BIG NEWS 


There is vital information in this 


booklet for your production staff, 
concerning specialized fabrication 
equipment now available for outside 
use for the first time. 


This booklet may well contain the 
answer to an urgent specialized fab- 
rication problem in your own plant. 
A copy is yours just for the asking. 


Mutti- METAL | 


WiRE CLOTH 
FILTER CLOTH 


ALL MESHES 


WIRE CLOTH COMPANY 


Leen 20) © Oe ae) 
1356 GARRISON AVE., BRONX BORO, N.Y 


ALL METALS 


Ramee 





120 











generation requires more time than the 
cracking, the lower part of the tube will 
have a larger diameter than the upper 
part. The regenerated catalysts are re- 
moved at the bottom of the reaction 
tube and introduced again at the top. 

The polymerization of olefines is 
treated in English patents 518749 and 
521891, issued to R. F. Ruthruff, “Poly- 
merization of Olefines.” Copperpyro- 
phosphate is proposed as a catalyst for 
the conversion of gaseous olefines to 
liquid hydrocarbons, boiling within the 
range of motor gasoline. The catalyst 
can also be used in mixture with other 
pyrophosphates like cadmiumpyrophos- 
phate. The reaction can be carried out 
at pressures of more than 10 atmos- 
pheres. It is advisable to increase the 
temperature during the course of the re- 
action above the optimum temperature. 
For example, heat to 500° F. and then 
cool to 325-350° F. The copperpyrophos- 
phate is prepared by reacting an 
aqueous solution of a coppersalt like 
CuSO, or copperacetate with a water 
soluble pyrophosphate like sodiumpyro- 
phosphate. The two salts should be re- 
acted with each other in the theoretical 
ratio or so that there is a surplus of 
pyrophosphate. A reducing metal like 
copper, zinc, with copper activated 
aluminum or mercury can be added. 

Activators for hydrogenation catalysts 
are described in French Patent 855380, 
“Pressure Hydrogenation of Coal, Tar 
and Mineral Oil” (International Hydro- 
genation Patents Company). The cata- 
lysts used are solidly constructed in the 
reaction chamber and can be activated 
by hydrogensulfide or hdroygensulfide- 
generating materials under reaction con- 
ditions. The activator such as hydrogen- 
sulfide, sulfur, carbondisulfide, ammo- 
niumsulfide or organic sulfides is added 
from time to time to the charge or to 
the hydrogen and is added only in such 
quantities that the desired activation is 
just effected. During the main reaction 
period, however, no or only so little of 
the activator is added that the re- 
cuperated hydrogen gas contains no 
more than .5 Vol. percent, usually less 
than .3 percent and preferably less than 
.1 percent of hydrogensulfide. 


Lubricating Oils 

The importance of making lubricating 
oils stand up under high pressures is 
again stressed in a paper by E. A. Evans 
and J. S. Elliot, “Extreme Pressure Ad- 
dition Agents” (Journal of the Institute 
of Petroleum 27,211,65). A classification 
of the compounds known as suitable for 
this purpose is given and is augmented 
by a list of such compounds, tested in 
own experimental work, by means of the 
Almen apparatus for measuring the film- 
rupture strength. The list comprises the 
use of organic compounds of most differ- 
ent nature, such as_ hydrocarbons, 
esters, ketones, sulphur, halogen, nitro, 
nitrochlorine or phophorus compounds 
and mixtures of such compounds. The 
authors declare film strength and film 
strengthening to be a “new phase of 
lubrication with a great future.” 

“Extraction of Hydrocarbon Oils” is 
the title of French Patent 857169 (N. V. 
de Bataafsche Petroleum Maatschappij). 
Mineral oils are extracted with organic 
selective solvents which contain nitro- 
gen, oxygen, phophorus or sulfur and 
which have unsaturated partial valances. 
Such solvents are the lower aliphatic 
alcohols, aldehydes, ketones, acids, 
ethers (up to 10 C-atoms), iso and 
heterocyclic compounds like phenol, fur- 
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furol, nitromethane, nitro-benzene, nitro- 
toluene. The solvents have to be applied 
together with additives which change 
the selectivity of the solvents, such as 
inorganic salts, particularly halides or 
even free acids like HCl or H:Fe(CN)«. 
The additives must be soluble in the 
solvent and should not change in nature 
during the extraction. Iso-amyl and iso- 
butylalcohol together with HCl are 
among others used for the extraction of 
viscous and light lubricating oils, gas 
oils or gasoline. The lubricating oils are 
completely separated while light oils re- 
main in solution. 


Desulfurization and Corrosion 
Prevention 

“Refining of Gasolines” is treated in 
French Patent 856841 (Hydriewerk 
Scholven A.G.). The gasoline is sepa- 


rated into a lower boiling (up to 135°) 
and a higher boiling fraction. Approxi- 
mately .2 percent of sulphur are dis- 
solved in the lower boiling fraction and 
it is then washed with 10 percent NaOH 
and distilled, whereby the sulphur re- 
mains as residue, finally reunited with 
the higher boiling fraction, which had 
been subjected to a hydrogenation. 
Desulfurization is of constant interest 
to the industry and this interest is con- 
stantly expressed by new discoveries and 
publications. “Desulfurization of Sulphur 
containing Gasolines with Aluminum- 
chloride” is a paper by the Russian 
authors A. Ja. Szemenova and D. L. 
Goldstein. They describe experiments to 
desulfurize sulphur -bearing gasoline 
from different sources with aluminum- 
chloride at low temperatures (20 to 
40° C.). Good results are obtained in all 
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Refiners operating units rang- 
ing in capacity as low as 100 
barrels per day and as high as 
30,000 barrels per day have 
found Gray Clay Treating a 
low cost method of produc- 


ing a quality, low gum content 


Refiners striving for low 
cost production will do well to 
consider the Gray Clay Treat- 


ing Process. 


THE GRAY PROCESSES CORPORATION 


Licenses granted under United States and Foreign 
Patents by The Gray Processes Corporation 
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cases. The sulphur content is reduced 
by more than 90 percent, for instance 
from .48 percent to .039 percent. When 
stirring the mixtures more thoroughly, 
even lower S contents may be attained. 
The aluminumchloride treatment should 
be preceded by an alkali treatment. In 
explanation of the reaction the authors 
say that the sulphur compounds in the 
gasoline form liquid complex com- 
pounds with the aluminumchloride at 
low temperatures, which in turn have a 
refining effect of their own. Utilizing 
this fact, .35 to .40 percent of aluminum- 
chloride are sufficient to give a good 
effect. 

Desulfurization is also the subject of 
French Patent 828597, issued to I. G. 
Farbenindustrie. Acids and sulphur com- 
pounds like H.S, H:COs:, CS:, mercap- 
tans, and the like are extracted from 
hydrocarbon mixtures by means of salt 
solutions, using salts from weak organic 
acids with strong organic or inorganic 
bases. Salts of the aminoacids are par- 
ticularly suitable. Concentrated solu- 
tions, containing 20-50 percent of the 
salts are used. When washing light hy- 
drocarbons, it is recommended to work 
under elevated pressure in order to pre- 
vent emulsification on account of the gas 
formation taking place. Acids, like hy- 
drogensulfide and carbonic acid are 
treated with relatively weak basic salts. 
For compounds like CS: and H.SO; 
compounds have to be selected which do 
not contain free H-atoms bound to an 
N-atom. 

Corrosion prevention by “Neutraliza- 
tion of Acidified Oils” is treated in 
French Patent 857884 (N. V. de Bata- 
afsche P.M.). Mineral oil distillates, par- 
ticularly cracked gasolines or polymeri- 
zation products which were obtained in 
a process using sulfuric acid, are neu- 
tralized with aqueous alkali while adding 
small amounts of oil soluble nitrogen 
compounds, like ammonia, organic 
amines or oxyamines. This causes the 
immediate neutralization of the acids 
which are freed by decomposition of 
sulfuric acid-esters. The neutral prod- 
ucts then react with the aqueous alkali 
solution. Corrosion by free acids is thus 
avoided and no surplus of alkali is re- 
quired. 


ASTM Petroleum 
Standards Available 


The American Society for Testing 
Materials, 260 South Broad Street, Phil- 
adelphia, has released its publication of 
standards on petroleum products and 
lubricants, which can be had from head- 
quarters. Details of the publication have 
been forwarded from the society as 
follows: 

“The sixteenth edition of this publi- 
cation issued annually by the American 
Society for Testing Materials since 1926 
provides in compact form all of the 
test methods, specifications, definitions 
and charts developed through the work 
of A.S.T.M. Committee D-2 on Petro- 
leum Products and Lubricants. The 1941 
book includes 69 methods of testing, 11 
specifications, and 2 lists of definitions 
of terms. In addition, four proposed 
new methods, approved for publication 
as information and for comment, are 
given covering tests for neutralization 
number (by electrometric titration, and 
for crankcase oils), potential gum in 
aviation gasoline, and conversion of kin- 
ematic to Saybolt Furol viscosity. A 
revised Diesel fuel oil classification is 
also included. 

“Important new standards in the vol- 
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BuiLt By C-E 


These five flat cars, carrying 180 feet of refinery 
towers, are recent examples of C-E’s pressure vessel 
service to the oil industry. 

At the left is a high pressure absorber tower. Inside 
diameter 3’ 6”; wall thickness 7%”; length 90 ft; 
weight 73,000 Ib. 

The vessel at the right is a low pressure absorber 
tower. Inside diameter 3’ 6”; wall thickness 5”; 
length 90 ft; weight 62,000 Ib. 

Refinery executives who entrust such pressure 
vessel work to Combustion Engineering gain numer- 


ous advantages from C-E’s complete fabricating and 
testing facilities, skillful workmanship and long ex- 
perience in the production of a wide variety of all 
types of pressure vessels. 

Equally important, is the fact that customers of 
Combustion Engineering have learned to rely on 
rigorous adherence to every detail of their specifi- 
cations. From experience they know that the pres- 
sure vessels by Combustion Engineering demon- 
strate their inherent quality through long depend- 
able service. A-600 


COMBUSTION & ENGINEERING 


200 Madison Avenue, New York. N. Y. 
C-E pressure vessels are produced at the following plants: 


HEDGES -WALSH -WEIDNER DIVISION 


Chattanooga, Tenn. 
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ume provide specifications for aviation 
gasoline and tests for knock characteris- 
tics of aviation fuels, standardized meth- 
od of determining the ignition quality 
of Diesel fuels, and procedures for test- 
ing the aniline point of petroleum prod- 
ucts and for carbonizable substances in 
paraffin wax. During the year some 13 
standards were revised—full details are 
given in the annual report of Committee 
D-2 published in the compilation. 

“Copies of this 400-page book in heavy 
paper binding with two tables of con- 
tents, one listing the standards in order 
of numeric sequence, can be obtained 
from A.S.T.M. Headquarters, 260 South 
Broad Street, Philadelphia, at $2.00 per 
copy, with a price of $1.50 in effect for 
10 or more copies.” 


Y PLANT ACTIVITIES VY 


Construction of facilities for the manu- 
facture of 100-octane aviation gasoline 
have come to dominate the petroleum 
refining industry. Late in November the 
office of the Petroleum Coordinator re- 
leased a list of 18 plants, on which pri- 
orities have been approved. There were 
eight plants under construction at the 
time. Applications are pending on other 
plants. 

This construction is part of the pro- 
gram of increasing the daily output of 
100-octane aviation gasoline from 40,000 
barrels at present to 126,000 barrels in 





Important Steps inthe Production 
/ 


1 » « » proportioning of alloying ele- 

ments by metallurgists who have 
had twenty years’ experience in high 
alloy castings and who understand 
their behavior under conditions of 
high temperatures, corrosion and 
abrasion. 


2 - molding with carefully se- 
lected and treated sand to help 
assure sound castings. 


3. - + melting in electric furnaces. 


Sections of cen- 
trifugally cast 
high alloy tub- 
ing which have 
a number of 
uses in refiner- 
ies such as 
pump liners and 
protection 
sleeves. 


4: .. pouring by skilled stainless 
steel foundrymen, many of whom 
have been with us twenty years, too. 


5 . .» finishing in our well-equipped 
machine shop to any degree 
desired. 


¥ 


Step No. 6 is the destination. Shall 
we make it your refinery? 


THE DURALOY COMPANY 


OFFICE AND PLANT: SCOTDALE, PA. 
Eastern Office: 12 East 4lst St., New York, N. Y. 


Detroit: The Duraloy Co. of Detroit 


Los Angeles: Great Western Steel Company 


Scranton, Pa.: Coffin & Smith 


Metal Goods Corporation: St. Louis — Houston — Dallas — Tulsa — New Orleans 


12-DU-2 


1943. Indications are that capacity will 
be 44,000 barrels by January 1. 


Plants on which priorities were as- 
sured in November include: Shamrock 
Oil & Gas Company, Amarillo, iso- 
butane; The Atlantic Refining Com- 
pany, Philadelphia, 100-octane; Standard 
Oil Company of California, Richmond, 
special cracking unit; Union Oil Com- 
pany, Los Angeles, special cracking 
unit; Standard Oil Company of Ohio, 
Toledo, isopentane; Union Oil Com- 
pany, Wilmington, isopentane; Shell Oil 
Company, Wilmington, isopentane; Shell 
Oil Company, Houston, hydrocodimer; 
LaGloria Corporation, Corpus Christi, 
isobutane; Shell Oil Company, Wood 
River, isopentane; Phillips Petroleum 
Company, Borger, 100-octane; Gulf Re- 
fining Company, base stock; Shell De- 
velopment Company, Emoryville, pilot 
plant; Cities Service Oil Company, East 
Chicago, 100-octane; Warren Petroleum 
Corporation, Tulsa, isobutane; Standard 
Oil Company of Louisiana, Baton 
Rouge, catalytic cracking; Gulf Oil 
Corporation, Port Arthur, 100-octane; 
Sinclair Refining Company, Houston, 
alkylation. 

Two additional lubricant plants, to be 
built especially for making aviation oils, 
have been granted priority ratings, Sin- 
clair Refining Company, Houston, and 
Sun Oil Company, Marcus Hook. A 
pilot plant for Shell Oil Company at 
Houston also was granted priority rat- 
ings. 

Plants already under construction in- 
clude: Shell Oil Company, Norco, Lou- 
isiana; Standard Oil Company of Ohio, 
Toledo; Standard Oil Company of Indi- 
ana, Whiting; The Texas Company, 
Port Arthur; Gulf Refining Company, 
Port Arthur; Standard Oil Company of 
California, El Segundo; Tide Water 
Associated Oil Company, Avon; Hum- 
ble Oil & Refining Company, Baytown. 

Other plant construction announced 
during November included: 


Fluid Catalyst: Standard Oil Com- 
pany of New Jersey let contract to Fos- 
ter Wheeler Corporation for construc- 
tion of a cracking unit, which will use 
the fluid catalyst process, announced 
earlier in the year. This plant will be 
built at the Bayway, New Jersey, works 
and immediate construction is in pros- 
pect. It will have daily capacity of 5500 
barrels of high-octane motor gasoline 
and sufficient by-product gases for the 
production of 5000 barrels daily of avia- 
tion alkylate. 

Two other plants of this type are 
under construction, one at Baton Rouge 
by Standard Oil Company of Louisiana 
and one at Baytown by Humble Oil & 
Refining Company. 


Recycling Plant: A large recycling 
plant is to be built in the Katy field, 
near Houston, by Humble Oil & Refin- 
ing Company and associates. Stearns- 
Roger Manufacturing Company has 
been given the contract for this plant, 
which will have capacity for handling 
200,000,000 cubic feet of distillate laden 
gases daily. Two other plants of 150,- 
000,000 cubic feet daily are operating. 
Cost will be around $3,000,000. Work 
will start within a few weeks. Output 
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Compare Louis Allis Explosion-Proof motors 





point by point with any others on the marl 





And we are sure you will agree that they e : 
the finest explosion-proof motors ever built 


—bar none! 
One of the twenty carefully engineered features 
of these explosion- proof motors is shown above — 2 


now makes available a new high in electric 


This is the inside of the endbell — note the 


extra long closely machined rabbet fits—and : re 


the strongly reinforced cast 
iron construction. 


These endbells are scien- 
tifically reinforced inside and 
out to withstand any likely 
internal explosion, with a 


safety factor of FIVE! 


The very first fan-cooled alsianied motor 


hye by The Louis Allis Co, oa 


“ As'the originator — and pioneer the Louk 
$s. Allis Co. has more actual years of manufac- 
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turing | and operating~experience with this 
aoe than any other manufacturer — 
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motor efficiency, dependa- 

___ bility, convenience, long life 
~ —and SAFETY. 
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inquiry — write for copy 


new twenty page descriptive 
bulletin No. 508E. 






MILWAUKEE, WIS. 











of finished products will be around 5000 
barrels daily. 

In addition to Humble Oil & Refining 
Company, which will operate the plant, 
others interested in the unitized project 
are: The Atlantic Refining Company, 
Darby Petroleum Corporation, Lion Oil 
Refining Company, Magnolia Petroleum 
Company, Sinclair Prairie Oil Company, 
Stanolind Oil & Gas Company, Sun Oil 
Company, Tide Water Associated Oil 
Company, Amerada Petroleum Corpor- 
ation, Ohio Oil Company and Union 
Producing Company. 


Lube Plant! Advanced priority ratings 
have been granted Standard Oil Com- 
pany of California for its aviation lu- 
bricants plant. Preliminary plans were 
announced previous to priority assur- 
ance. It is not likely that materials will 


be available until after January 1, 1942. 
The plant is due to cost $5,000,000. 

Gasoline Plant: Phillips Petroleum 
Company will build a 25,000-gallon daily 
output natural gasoline plant in the 
Vacuum field, Lea County, New Mex- 
ico. The company has five other plants 
in the county, all absorption. 

Acid Plant: Ethyl Gasoline Corpora- 
tion will make addition to plant facilities 
at Baton Rouge for the production of 
hydrochloric acid, which will be substi- 
tuted for chlorine in the manufacture of 
tetraethyl lead. The project is to cost 
$2,500,000. The chlorine plant, operated 
at Baton Rouge by the chemical divi- 
sion of E. I. DuPont de Nemours & 
Company is to have additional liquefi- 
cation equipment installed and its out- 
put will be diverted to uses other than 
tetraethyl lead manufacture. 
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CHEMICALS INDISPENSABLE TO THE REFINING INDUSTRY 


BEAR BRAND chemicals are manu- 
factured from West Coast materials by 
Great Western Division of The Dow 
Chemical Company at Pittsburg, Cali- 
fornia.Great Western possesses match- 
less technical facilities—it is the largest 
organization of its kind in the west. 
Purity, uniformity and availability have 
established an enviable reputation for 
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the BEAR BRAND line. These qualities 
are responsible for the constantly in- 
creasing number of leading refiners who 
specify and use BEAR BRANDchemicals. 


GREAT WESTERN DIVISION 
THE DOW CHEMICAL COMPANY 
San Francisco, California, U.S. A. 
Plants: Pittsburg and Seal Beach, California 
New York e Seattle « Los Angeles 





Valve Pressure 
Regulations Fixed 


New Simplified Practice Recommend- 
ations listing simplified schedules of 
pressure ratings recommended for brass 
or bronze and iron-body valves have 
been approved for promulgation, ac- 
cording to an announcement of the Di- 
vision of Simplified Practice, National 
Bureau of Standards. The recommenda- 
tions will be identified as Simplified 
Practice Recommendation R183-42, 
Brass or Bronze Valves (Pressure rat- 
ings) and Simplified Practice Recom- 
mendation R184-42, Iron Body Valves 
(Pressure ratings). They apply to steam 
rated gate, globe, angle and check 
valves, and will be effective for new 
production from January 1, 1942. 

Surveys of the industry showed that 
97 percent of all bronze or brass valves 
shipped in 1939 fell into one of the 5 
pressure classifications, whereas the 
other 3 percent of shipments were dis- 
tributed over 6 other pressure classes: 
Likewise 95 percent of all iron-body 
valves shipped fell in 3 pressure classifi- 
cations, while 9 other pressure ratings 
enjoyed between them only 5 percent 
of demand. The simplified schedules 
recommend the continued manufacture 
as regular stock of valves in only those 
pressure ratings enjoying substantial 
consumer demand. Bronze or brass 
valves size % to 3 inches inclusive, are 
recommended to be stocked only in 
100-, 125-, 150-, 200-, and 300-pound 
steam working pressure; iron-bodv 
valves, size 2 to 12 inches inclusive, in 
125- and 250-pound, and size 3-inch and 
smaller in 150-pound steam working 
pressure. 

The purpose of such simplified prac- 
tice is succinctly stated by Leon Hen- 
derson, then Administrator of the Office 
of Price Administration and Civilian 
Supply, at whose suggestion the proj- 
ects were undertaken, in his letter of 
June 18, 1941, to the industry: 

“As one means of insuring the most 
efficient utilization of the country’s pro- 
ductive facilities, we are endeavoring to 
bring about a standardization of manu- 
factured articles in certain industries . . 
As you may well appreciate, if the 
emphasis in manufacturing could be 
placed on certain basic types of valves, 
producers could make them on a mass 
production basis with the assurance that 
they could dispose of their stocks. By 
the shifting of consumer demand to the 
standard types, both men and machines 
would be freed from the production of 
other types, and, as a result, the output 
of the industry would be increased.” 

Until printed issues are available, 
mimeographed copies of these recom- 
mendations may be obtained from the 
Division of Simplified Practice, National 


Bureau of Standards, Washington, D. C. 


Walter H. Meier Dies 
After Long Illness 


Walter H. Meier, supervisor of the 
natural gas department of The Atlantic 
Refining Company, Dallas, died Novem- 
ber 15 at his home.in Arlington, Texas. 
He had been ill for several months. 

He joined the concern in 1920 after 
serving in World War I, as chief con- 
struction engineer. Meier was active 
over a period of 10 years in the affairs 
of the American Petroleum Institute 
and much of his activity was concerned 
with vocational training. 
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Fundamental Physical and 
Chemical Data 


_ Heats of Combustion and of Forma- 
tion of the Nine Isomeric Heptanes in 
Liquid State, G. F. Davies anp E. C. 
GILBert, Jour. Amer. Chem. Soc. 63 (1941) 
pp. 2730-2. 


Reliable values for the heats of combustion 
and of formation of all of the n-alkanes in- 
cluding n-dodecane, and a few still higher, 
are known. However, the corresponding data 
for the branched isomers have until recently 
been unavailable. Recently obtained data for 
the hexanes indicated the desirability of hav- 
ing further information with respect to 
compounds of increasingly complex structure. 
The investigators, therefore, studied eight 
branched heptanes made available to them 
from the Laboratory of the Standard Oil 
Company of California. The isothermal heats 
of combustion at 25° were determined for 
nine isomeric heptanes, From these data the 
energies of isomerization for the heptanes in 
liquid form were calculated. The heats of 
formation at 25° were calculated, and are 
presented in tabular form in the article. The 
properties of the hydrocarbons studied are 
also recorded. 


The Viscosity Function. III. Com- 
plete Viscosity Range, E. P. Irany, 
se Chem. Soc. 63 (1941) pp. 


In an earlier paper the author showed that 
the viscosity functions of all ideal mixtures 
follow one common law which, deduced by 
graphical means, is represented by the @ 
scale of viscosity. The observation that the 
temperature-viscosity functions of most pure 
liquids obey the same or a closely related 
scale-law indicates its fundamental signifi- 
cance. The combined evidence amply supypurts 
the conclusion that an ideal law governing 
the additivity of liquid viscosity is definable 
and that its expression by the @ scale is 
unique. The task of extending the functional 
viscosity scales beyond the limited range 
determined in the first paper of the series, 
demands rigorous criteria of ideality. Calori- 
metric, gravimetric or cryoscopic evidence 
becomes too uncertain in the complex sub- 
stances that possess high viscosity. However, 
sensitive criteria of ideality are available 
by postulating the continuity of those princi- 
ples and regularities that have been revealed 
in the lower ranges of the scales. It has been 
proved that an ideal mixture function and 
an ideal temperature function can be recog- 
nized as continuous and unique throughout 
the range of practical viscometry, from about 
0.1 to 5000 centipoises. These scale functions 
of viscosity are, however, different; the 
earlier postulate of their identity has been 
abandoned and replaced by a quantitatively 
defined relationship. The pressure scale (7) 
has been extended tentatively to nearly 10,000 
centipoises. The three Viscosity scales (¢, 6 
and 7) are derived from experimental data on 
individual liquids each of which can cover 
only a limited range of liquid conditions. 
These sections of the basic viscosity functions 
have been joined into continuity. It is possible 
to define a factitious “ideal liquid” capable 
of passing through all conceivable variations 
of the liquid state without limitation, in 
accord with the fundamental law embodied 
in the three scales. The latter provide the 
most extensive empirical evidence to test the 
validity of mathematical formulations of the 


viscosity functions. The application of the 
scales to petroleum oils is considered in some 
detail in the article, both for paraffinic and 
for naphthenic lubricating oils. 


Viscosity of Ethylene and of Carbon 
Dioxide under Pressure, E. W. ComIncs 
AND R. S. Eaty, Ind. & Eng. Chem. 33 


(1941) pp. 1224-9. 


A method of predicting the viscosity of 
pure gases and vapors at elevated pressures 
was described in a previous article. The data 
available in the literature were used in de- 
veloping this method. However, no measure- 
ments of gas viscosity at high pressures were 
available in the range of reduced tempera- 
tures from 1.03 to 1.63. Since the effect of 
pressure on the viscosity varies greatly in 
this temperature range, viscosity measure- 
ments have now been made on ethylene on 
an appartus of the capillary flow type. The 
viscosity of ethylene vapor was measured at 
40° C. and at pressures from 4.40 to 137.1 
atmospheres absolute. The vapor was forced 
through a glass capillary by the weight of a 
pellet of mercury and the time of fall of the 
pellet determined. The viscometer was cali- 
brated, independent of the results on any 
other gas, but the calibration was checked 
by measurements on carbon dioxide vapor. 
The values reported are averages of measure- 
ments made with several sizes of pellet. The 
maximum probable error is 2 percent below 
and 4 percent above 89 atmospheres. The 
viscosities of these gases may be used in 
the design of equipment for high-pressure 


processes. By supporting the general correla- 
tion of the effect of pressure on the viscosity 
of gases presented earlier they serve as & 
basis for predicting the viscosity of other 
gases at high pressures. 


Chemical Compositions 
and Reactions 


The Reduction of Multiple Carbon- 
Carbon Bonds. III. Further Studies on 
the Preparation of Olefins from Acety- 
lenes, K. N. CAMPBELL AND L. T. Esy, 
Jour. Amer. Chem. Soc. 63 (1941) pp. 
2683-5. 

The cis forms of 2-hexene and 2-octene 
have been prepared by catalytic hydrogena- 
tion of dialkylacetylenes, and the trans forms 
by sodium-liquid ammonia reduction. The 
sodium-liquid ammonia method has been ap- 
plied to the preparation of 1l-alkenes and 
found to yield pure substances. Two acety- 
lenic carbinols have been converted to the 
olefinic carbinols by both methods of reduc- 
tion. The physical constants of the isomeric 
straight-chain hexenes and octenes were de- 
termined, and the relationship between the 
physical constants and the position of the 
double bond discussed. A useful tabulation of 
the properties of the olefins, acetylenes, some 
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in adapting high silicon irons, steel alloys, rubber synthetics, 
phenolic resins, plastics or glass lined steel and iron to your 
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Moreover, we represent manufacturers of pumps, pipe, 
valves, fittings and tanks who are also experienced in making 
equipment that gives the kind of “on the job” service you 
require. Let us show you how this equipment, properly 
applied, can effect savings that will mean extra profits for you. 
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How to Make Leakproof 
Branch Pipe Connections 


in 6 Easy Steps 





Select the position of the outlet. Rub the 
] WeldOlet or ThredOlet over the pipe 

several times at about the position of the 
outlet to remove scale and dirt and then 
mark center lines. The fitting is then tacked 
into position. 





When the outlet of the WeldOlet or 

ThredOlet exceeds 2”, weld the fitting 

to the main pipe and then remove the 
button—in two sections as illustrated. On 
fittings where the outlet is smaller than 2” 
or under unusual conditions on the larger 
sizes, the fitting should be used as a templet 
and the hole cut in the main pipe first. 





The branch pipe is then firmly tacked to 
the outlet of the WeldOlet which is 
beveled at an angle of 45°. To com- 
lete the junction, it is only necessary to 
el the end of the branch pipe at 45° and 
weld it into place. When using ThredOlets, 
the threaded pipe is screwed into position, or 
if Socket-End WeldOlets are used, the branch 
pipe is slipped into the fitting and an ordinary 
weld made around the top of the fitting. 





laces to insure its desired position. 

o clamps are necessary. Then weld, 
following and filling in the a along the 
base of the fitting. This assures a junction of 
full pipe strength. 


? Tacking is done in a sufficient number of 





After the fitting is installed on the main 
& vive and the button removed, the 

inside of the joint is in full view for 
inspection. Interior inspection is impossible 
with welded pipe-to-pipe intersections, 
welding tees, saddles, etc. Icicles, scale 
and excess welding metal are eliminated 
when WeldOlets or ThredOlets are used. 
They are removed with the button. 





trim, mechanical appearance. WeldO- 

lets and ThredOlets form clean, un- 
obstructed branch connections. Their funnel- 
shaped intake aperture reduces turbulence 
and friction. No templets are required, 
nor is it necessary to do complicated 
cutting and forming. 


§ The job is then complete. Note the 


WeldOlets and ThredOlets are made of drop forged steel in size-to-size and reducing sizes 
for all standard pipe sizes. They are recommended for all commonly used pressures and 
temperatures on all types of piping installations. They can also be furnished in Monel, 
Everdur, Toncan Iron, etc. to meet special conditions. Write today for complete catalog 
telling the full story of all their advantages and the savings possible. 


BONNEY FORGE 


& TOOL WORKS 


Forged Fittings Division - Allentown, Pa. 


Forged by the Makers of 
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BONNEY 


‘TOOLS } 


Jhe Finest that Money Car Buy 


on diisobutyiene .in 








alkenes, and some of the alcohols, is included 
in the article, 


Effects of High-Voltage Discharge 
on Thermal Decomposition of Ethane, 
I. H. Parritt anp W. G. Eversore, Ind. 
& Eng. Chem. 33 (1941) pp. 1316-7. 


The purpose of the investigation was to 
determine the effect of the ozonizer type of 
glow discharge on ethane at lower tempera- 
tures than those at which ethane shows 
definite decomposition as the result of thermal 
action alone. The results of the decomposition 
by the combined thermal and electrical action 
are compared with the results obtained by 
thermal and electrical treatment separately. 
Ethane is decomposed to ethylene and hydro- 
gen in the glow discharges. Methane produc- 
‘ion becomes greater at higher temperatures 
and higher energy input. Decomposition of 
ethane occurs in the glow discharge, yielding 
decomposition products corresponding to those 
obtained by thermal action at 300° C. higher 
temperature. Decomposition proceeds at tem- 
peratures as low as 100° C. These tempera- 
tures are considerably lower than the mini- 
mum of 485° C. for thermal decomposition 
of ethane. 


The Preparation and Dehydrogenation 
of Spirodecane and 3-Methylspirodecane, 
C. S. Marvet anp L. A. Brooks, Jour. 
Amer. Chem. Soc. 63 (1941) pp. 2630-2. 


Spirodecane and 3-methylspirodecane have 
been prepared by new procedures. Spirodecane 
was readily dehydrogenated to naphthalene 
by platinum or palladium catalysts at 325° C., 
and 3-methylspirodecane was converted to 
2-methylnaphthalene by heating with palla- 
dium at 325° C. Neither spirodecane nor its 
3-methyl derivative was dehydrogenated by 
selenium at 300-350° C. 


The Influence and Behavior of Thio- 
phene on Aromatization Catalysts, R. 
W. Hummer AND H. S. Taytor, Jour. 
Amer. Chem. Soc. 63 (1941) pp. 2801-5. 


In view of the present interest in the 
cyclization and aromatization of petroleum 
hydrocarbons by catalytic means, it was con- 
sidered important to investigate the influence 
of sulfur on this process. A study of two 
typical aromatization catalysts, chromium 
oxide and molybdenum oxide, was made. 
These substances were of especial interest 
since they have been shown to be active in 
removing sulfur compounds from gasoline and 
benzene, These oxides admixed with hydro- 
carbons were found to be highly efficient for 
the removal of thiophene at 470° C, With 
chromium oxide the greater part of the sulfur 
was removed as hydrogen sulfide during the 
course of passage of vapor, with hydrogen 
present, With molybdenum oxide, on the 
other hand, only traces of hydrogen sulfide 
appear during the run, and bulk of the 
recovered sulfur comes out in the regenera- 
tive oxidation. The sulfur from the thiophene 
has a profound poisoning effect on the aroma- 
tization activity of the chromium catalyst, a 
drop of about 60% in aromatic yield was 
observed. The aromatization activity of the 
molybdenum catalyst is considerably enhanced 
by the passage of sulfur-containing hydro- 
carbons. An increase in aromatic yield from 
21 to 64% was observed under optimum condi- 
tions. Sulfur in excess of the optimum de- 
= the activity but not to its original 
value. 


Oxidation Studies. II. The Oxidation 
of Diisobutylene in the Presence of 
Potassium Hydroxide at Elevated Tem- 
perature and Pressure, R. W. Bost AnpD 
L. B. Locxnart, Jr., Jour. Amer. Chem. 
Soc. 63 (1941) pp. 2790-2. 


Although one of the oldest known reactions 
of organic compounds is that of oxidation, 
there has been little investigation of the 
oxidation of organic compounds by molecular 
oxygen at elevated temperatures and pres- 
sures. The investigation reported was under- 
taken to furnish some further information 
of this type. The action of molecular oxygen 
presence of 
hydroxide and at a temperature of 100° C. and 
a pressure of 100 pounds per square inch, was 
studied, Previous work by the authors has 
shown that the first product under these 
conditions is peroxide, which then breaks, 
forming aldehydes and ketones. The alde- 
hydes may then be further oxidized to the 
corresponding acids. The diisobutylene used 
was that used in the production of isooctane, 
and was obtained from the Standard Oil 
Development Cempany. The course of the 
reaction was followed by noting the drop in 
pressure in the bomb. Diisobutylene showed 
an induction period of ninety to one hundred 
and twenty minutes. The reaction is essen- 
tially complete in eight hours. A qualitative 
and quantitative study was made of the 
oxidation products. The chief products ob- 
tained were acetone, 4,4-dimethyl pentanone-2, 
carbon dioxide, formic acid, and pivalic acid. 
The presence of oxygen-containing compounds 
boiling higher than any of the predicted 
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VACUUM PUMPS 


Fuller Rotary Compressors and 
Vacuum Pumps furnish such de- 
pendable and economical service, 
that of the hundreds now in opera- 
tion, a great many have been in- 
stalled on repeat orders. 


Industry today is taking advantage 
of the development and refinements 
of the Fuller Rotary for general 
industrial use. Fuller engineers 
have spent years in developing this 
unit to its present-day standard. 
This has had its reward, as is 
attested to by the reliable and eco- 
nomical service provided the many 
owners of these machines. 


Simplicity makes for reliability 
and, one of the outstanding fea- 
tures of a Fuller is simplicity of 
design . . . only three moving parts 
—rotor, bearings, blades. Other 
features and advantages of Fuller 
Rotary Compressors and Vacuum 
Pumps are illustrated and described 
in Bulletin C3-A. Write for a copy 
today. 


FULLER COMPANY 


CATASAUQUA, PENNSYLVANIA 


Chicago: 1144 Marquette Bldg. 
San Francisco: 320-321 Chancery Bldg. 
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Here are the PLUS values 
in fire-fighting 


| LUX carbon dioxide gas is one 
of the fastest known extinguish- 
ing agents. 

2 LUX extinguishers are effective 
on both electrical and flammable 
liquid fires. 


LUX gas is clean, non-damaging, 
non-contaminating, non-toxic. 


4 45,000% expansion drives LUX 
gas throughout fire area, despite 
obstructions. 


Annual recharging is not neces- 
sary with LUX. Simply weigh 
periodically. 

LUX service depots are main- 
tained in principal cities. 














yet COMPLETELY HARMLESS 
to materials and equipment 


ID you ever see a fire put out 
and wonder if the extinguisher 
didn’t do more damage then fire it- 
self? If everything’s soaking wet, if 
materials have been contaminated, 
“extinguisher damage” is costly. 
You don’t have this problem with 
LUX carbon dioxide extinguishers. 
Though LUX is brutal to fires, it is 
gentle as a kitten to materials and 
equipment. LUX gas is completely 
dry, completely clean. LUX won't 
harm delicate mechanisms, won't 
contaminate materials in process. 
Here’s another fire fighting plus 
you get with LUX portable extin- 
guishers, LUX built-in systems. LUX 
does no damage—yet it is sure death 
to fires. Make no mistake about that! 


Walter Kidde & Company 


“Incorporated 


1217 West Street, Bloomfield, N. J. 

















products was shown. These were not obtained 
2 Se quantity and purity for identifi- 
cation, 


The Oxygen Effect in the Reaction of 
Bromine with Neopentane, t-Butylben- 
zene and Trimethylacetic Acid. M. S. 
KHARASCH AND M. Z. FINEMAN, Jour. 
Amer. Chem. Soc. 63 (1941) pp. 2776-9. 


Preliminary work has shown that tertiary 
hydrogen atoms are more readily replaced 
by bromine atoms than are secondary hydro- 
gen atoms. Because of these observations, it 
was decided to investigate the bromination 
of compounds containing primary hydrogen 
atoms. Compounds of this type have hitherto 
been brominated only at elevated tempera- 
tures, and usually in the gas phase. It was 
decided to investigate the liquid phase bro- 
mination of neopentane, t-butylbenzene and 
trimethylacetic acid. In the absence of oxy- 
gen, bromine does not react with neopentane 
at 80° C. Oxygen had little effect on the 
reaction of bromine with neopentane at room 
temperature. At 80° C. it causes a slow 
reaction. At 50° C. organic peroxides have 
an effect on the bromination of neopentane 
similar to that of oxygen at 80° C. The bro- 
mination of t-butylbenzene is exclusively 
nuclear. When treated with bromine at 150° 
C. trimethylacetic acid yields brominated 
hydrocarbons and 9% of trimethylacetoxy- 
trimethylacetic acid. 


The Peroxide Effect in the Addition 
of Halogen Acids to Olefins. XXVI. 
The Addition of Halogen Acids to Tri- 
chloromethylethylene, M. S. KHARASCH, 
E. H. Rossin anp E. K. Frexps, Jour. 
Amer. Chem. Soc. 63 (1941) pp. 2558-60. 


The study of the effect of substituents on 
the direction of addition of halogen acids to 
ethylene compounds has been a matter of 
interest for many years. Better understanding 
of the factors that promote normal and 
abnormal additions now permits the correla- 
tion of the large body of known facts in an 
unambiguous manner. The data thus far 
accumulated indicate that in all normal addi- 
tions where the double bond is not conju- 
gated with the oxygen atom of a carboxyl 
group the halogen acid adds to produce a 
secondare or tertiary alkyl halide, rather 
than a primary halide. In the presence of 
oxygen and/or peroxides hydrogen bromide 
adds abnormally and an isomeric bromide is 
obtained. In the dehydration of 1,1,1-tri- 
chicroisopropanol with phosphorus pentoxide, 
two compounds are formed: (I) trichloro- 
methylethylene and (II) probably 1,1-dichloro- 
allene. Trichloromethylethylene is very un- 
reactive. In the presence of ferric chloride, 
hydrogen chloride adds slowly to yield 1,1,1,2- 
tetrachloropropane. Under oxidant conditions 
hydrogen bromide adds to yield _ 1,1,1-tri- 
chloro-3-bromopropane. Under antioxidant 
conditions hydrogen bromide does not add to 
trichloromethylethylene at all. 


Manufacture: 
Processes and Plant 


Mean Temperature Difference in Un- 
balanced-Pass Exchangers, K. A. Garp- 
NER, Ind. & Eng. Chem. 33 (1941) pp. 
1215-23. 


The mean temperature difference in multi- 
pass heat exchangers with unequal tube 
passes can be calculated from the logarithmic 
mean temperature difference and the correc- 
tion factors presented in this paper. The 
derivation of equations for exchangers with 
single-pass shells and any even number of 
tube passes is given in detail, and the method 
for extension to any number of shell passes 
is described. The equations of previous inves- 
tigators appear to be special cases of the 
author’s general equations. The results are 
based on the usual assumptions, and are 
presented in terms of the customary para- 
meters plus an additional parameter involving 
the ratio of unbalance of the surfaces and 
rates in the counterflow and parallel-flow 
fube passes. A discussion of the advantages 
and limitations of unbalanced-pass heat ex- 
changers is included and examples are given. 
An additional use of the data as an approxi- 
mate correction to mean temperature differ- 
ence for variation of heat transfer rate in 
conventional multipass exchangers is sug- 
gested. 


Heat Transfer Coefficients for the 
Condensation of Mixed Vapors of Tur- 
pentine and Water on a Single Hori- 
zontal Tube, E:; L. Patron Anp R. A. 
FEAGAN, JR., Ind. & Eng. Chem. 33 (1941) 
pp. 1237-9. 


The purpose of the investigation was to 
determine the coefficient of heat transfer 
on the vapor side of a single tube horizontal 
condenser handling mixed vapors of turpen- 
tine and water. The apparatus used is de- 
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STEAM GEN ERATORS 


“' selected for 
BRAKE CHARLES REFINERY, 
CONTINENTAL OIL COMPANY 


Each of the two units comprising this in- 
stallation is designed to deliver 95,000 pounds 
of steam per hour with 165 degrees of super- 
heat, using feed water at 212 degrees F. 

Steam and water drums are fusion welded 
and designed for 400 pounds working pressure. 

Furnace walls and floors are air cooled 
and the furnace roofs water cooled. Burners 
installed in each furnace are arranged to burn 
Natural Gas or Refinery Gas Fuel. 

These units are provided with a roof only 
and are operated out in the open like oil stills. 
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’BESTOLIFE 


THE PERFECT LEAD SEAL 





THREAD AND GASKET 
COMPOUND FOR 
ENGINES AND PUMPS USE 


‘BESTOLIFE Lead Seal Thread and *BESTOLIFE 
Gasket Compound is saving time, labor 
and money in the Refining Industry On Pipe Threads, 


every day. Here's why— Flanged Joints, Gas- 
1. Prevents galling of pipe threads. kets, Cylinder Heads, 
2. enees quick and easy separation of Tube Caps, Nuts, 
parts. 
3. Lengthens life of threads. Will not corrode. Studs, Tanks, Com- 
4. Will not pile up. Not affected by vibration. pressors, Boilers, 
5. poeseaine packing life and prevents scor- Pumps, Fittings, Dy- 
g- 
6. Not affected by heat or cold. namos, Housings, 
7. ALWAYS FORMS A PERFECT SEAL. Motors, Exhaust Lines 
8. Assures tightest joints. or wherever a TIGHT 
9. we. » pao any necessary pressure JOINT IS NECES- 


10. QUICKLY AVAILABLE FROM SUPPLY SARY. 
OUSES EVERYWHERE. 


MANUFACTURED EXCLUSIVELY BY 


I. H. GRANCELL 


2905 EAST FIRST STREET, LOS ANGELES, CALIFORNIA 
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SAVE CHROMIUN 
HELP NATIO ENG D EFENSE 
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YOU CAN SAVE CHROMIUM for defense and save money in your own 
plant by using our Chrom Glucosate. You are wasting chromium, badly 
needed in our National Defense program, when you use it for corrosion con- 
trol instead of chrom glucosate. 


Look at this table of comparison. It tells a commanding story. 


Comparative Chromium Consumption Using Glucosates as Compared to Chromates 
Amt. in form of SODIUM BICHROMATE 
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Glucosate Amt. as dichromate Application Saving 
17 pounds 100 pounds alcium Brine 83 lbs. 
17 pounds 200 pounds Salt Brine 183 lbs. 
34 pounds 500 pounds Cooling Water 466 lbs. 

CHROMIC ACID 
3 pounds 66 pounds Calcium Brine 63 lbs. 
3 pounds 132 pounds Salt Brine 129 lbs. 
10 pounds 330 pounds Cooling Water 320 lbs. 


Help us to stop the waste of chromium ore. 
Switch to Chrom Glucosate at once and tell your 

usiness acquaintances the story of Chrom Glu- 
cosate too. 


WATER 
CONSULTANTS 


D.W.HAERING & CO_INC. 


“GENERAL OFFICES: 205 West Wacker Drive 
CHICAGO. ILLINOIS 

















scribed, as well as the experimental procedure. 
The condensation obtained while condensing 
mixed vapors of turpentine and water was 
the film-dropwise type described by Baker 
and Mueller. The turpentine apparently con- 
densed as a film, and the steam condensed 
dropwise in and on this film. When pure 
turpentine was condensed, film-type condensa- 
tion was obtained. Film coefficients varying 
from 326 to 514 Btu/sq. ft./hr./1° F. were 
obtained. The higher the temperature drop 
through the film, the lower the film coeffi- 
cient. The data are presented in tabular and 
graphical form. 


The Calculation of Minimum Reflux 
Ratio in the Distillation of Multicom- 
ponent Mixtures, A. P. Cotpurn, Trans. 
ort. Inst. Chem. Engrs. 37 (1941) pp. 


One of the most important factors to know 
in the design of distillation apparatus is the 
minimum reflux ratio, since knowledge of 
this quantity permits selection of a reason- 
able operating reflux and may, together with 
a calculated value of minimum number of 
plates, permit an operating design from a 
single graph. For multicomponent mixtures 
the correct value of minimum reflux ratio 
has in the past been determined by very 
laborious calculations. Approximate methods 
available are valuable but not sufficiently 
precise. The method proposed by the author 
involves relatively straight-forward calculation 
of the compositions in the two pinched-in 
regions occurring in this case at a number of 
trial values of reflux ratio, with a simple 
empirical factor to indicate when these com- 
positions are in proper relation to each other, 
thereby determining the predicted value of 
minimum reflux. The empirical factor was 
determined from 32 new examples as well 
as from 5 examples from the literature, in 
each of which the correct value of minimum 
reflux was established by the laborious trial- 
stepwise procedure. A testing of the method 
against these 37 examples shows an average 
error of less than 1% in predicting the 
minimum reflux ratio expressed as L/D. 


Separation of Hydrocarbons by Azeo- 
tropic Distillation, B. J. Mat, A. R. 
Giascow, Jr. AND F. D. Rosstnt, J. Res. 
Natl. Bur. Standards 27 (1941) pp. 39-63 
(Res. Paper No. 1402). 


The authors present the general theory of 
azeotropic distillation. Practically all organic 
compounds with polar molecules give mini- 
mum boiling point mixtures with hydrocarbon. 
The boiling point depression below the boiling 
point of the pure compound increases in the 
order aromatic, diolefin, monoolefin, naph- 
thene and paraffin. The composition of the 
constant boiling mixtures depends largely on 
the relative boiling points of the hydrocar- 
bon and the azeotrope-forming substance. For 
the separation of hydrocarbons the com- 
pounds must be selected that are readily 
extracted from the hydrocarbons by water. 
Examples are given of the separation of 
close-boiling hydrocarbon solutions into paraf- 
fins and naphthenes, and the value of azeo- 
tropic distillation as a procedure for separa- 
tion is discussed. The hydrocarbons that can 
be separated in a substantially pure condi- 
tion by distillation alone from petroleum 
or its products are listed. 


Fractionating Performance of a De- 
phegmating Condenser, R. W. TIMMER- 
MAN AND C. L. Nicxotts, Ind. & Eng. 
Chem. 33 (1941) pp. 1230-3. 


Measurements of the separating efficiency 
of a dephlegmating condenser were made 
under different operating conditions. A con- 
denser of engineering laboratory scale was 
used. Binary mixtures of methanol and water 
were employed in the tests. A greater sep- 
arating efficiency was obtained with parallel 
flow of cooling liquid and condensing vapor 
(both flowing upward) than with the coun- 
tercurrent flow with vapor flowing upward. 
The use of reasonably high vapor velocities 
gave better fractionation than low velocities. 
With parallel flow of vapor and liquid, the 
efficiency increased definitely with increasing 
reflux ratio. With countercurrent flow the 
efficiency decreased slightly with increasing 
reflux ratio. A wide variation in concentration 
of the entering vapor had but a small effect 
on the theoretical plate equivalent separation 
obtained. The data are presented in some 
detail in tabular and graphical form. 


Liquid-Liquid Extraction Data, D. F. 
OtHMER, R. E. WHITE AND E, TRUEGER, 
Ind. & Eng. Chem. 33 (1941) pp. 1240-8. 


Data of a physical-chemical nature form 
the fundamentals upon which the develop- 
ment of liquid-liquid extraction processes 
are based. Among these data are the solubility 
relations, i.e., mutual solubility and distribu- 
tion coefficients for the components involved. 
These relationships cannot be predicted, but 
must be determined experimentally. The usual 
extraction system involves three liquid com- 
ponents — one pair of immiscible liquids and 
two pairs of miscible liquids. When the three 
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Lebanon Offers 30 Years Experience...and 
More Than 30 Alloys for Steel Castings 


ON DECEMBER 11, 1911, the Lebanon Steel Foundry 
was organized by the two men who still head it—W. H. 
Worrilow, President and T. S. Quinn, Treasurer. Lebanon’s 
thirty-year study of foundry practice (domestic and 
European)... Lebanon’s thirty-year development of 
alloys for wider and wider ranges of casting application 
... today make Lebanon the choice of those who insist 
on fine craftsmanship and expert design. 


The famed Circle Q) now marks castings made in 
more than thirty different alloys. These Lebanon Steels 


LEBANON Stainless and bpecial Ulloy STEEL CASTINGS 
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cover a broad range of applications in many fields. 

The right men using the right methods for the right 
kind of American defense—that is the immediate picture 
at Lebanon. Meanwhile, Lebanon metallurgists are 
studying future applications for stainless steel castings 
...and are ready to discuss significant developments 
with forward looking organizations. 


LEBANON STEEL FOUNDRY - LEBANON, PA. 


ORIGINAL AMERICAN LICENSEE GEORGE FISCHER (swiss CHAMOTTE) METHOD 
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components are present in such quantities 
that two liquid phases exist, the common 
miscible liquid distributes itself between the 
immiscible pair in accordance with the dis- 


s tribution law. The presence of the miscible 
liquid increases the solubilities of the im- 
miscible pair in each other; in other words, 
the mutual solubility increases. When two 
phases exist, they are mutually saturated and 


a plot of the compositions, on triangular co- 
ordinates, of these saturated phases give the 
so-called mutual solubility curve. Simple and 


rapid methods for determining accurate data 

; for these relations have been developed through 
' modification of previous methods. Several 

} , methods of correlating the distribution data 


have been investigated in an effort to evalu- 
ate their advantages. Distribution and mutual 
solubility data and representative plots for a 
number of systems of acetic acid-water- 
solvent, acetone-water-solvent, and ethyl al- 
cohol-water-solvent are given. These systems 
are of borage a ay yo heron — soo 
: rocesses involving them are use ndustria 

We sincerely thank all our customers and other ene are tie kuaan af Shame pateiea Tea iieee 

ples involved in the work can be applied to 
many different systems. The data are pre- 


friends for the pleasant associations of the past year. sented in detail in tabular and graphical form. 
Solvent Dewaxing of Lubricants, 

Cuem. & Met. Encr. Epitortat Starr, 

Chem. & Met. Engr. 48 (1941) p. 106. 


* * * The first commercial installation of the 
solvent dewaxing process was made at the 
Indian Refining Company at Lawrenceville, 
Illinois, about 1928. This was the only installa- 
— of oi od ~— = hee Bene 
. : a=. 19 a total capacity of approximately . 

With best wishes for a happy and barrels per day of lubricating oil charge has 
been built. A mixture of two solvents is 

f ] generally employed. One solvent, for example, 
successtu 1942 Se ts methylethylketone, in which wax is substan- 
tially insoluble, enables the wax to be crys- 
tallized at reduced temperatures in a highly 
filterable form. The other solvent, for exam- 
ple, benzol, is one in which the oily portion 
of the hydrocarbon mixture is highly soluble 
at reduced temperatures. Solvent losses are 
low, averaging about 0.05% by volume of the 
solvent circulated. Fire and explosion hazards 


A are reduced to a minimum by use of an inert 
“ , gas system. The process is used to dewax 
j , le either distillates or residual stocks from a 


wide variety of crude petroleum. The waxes 


Manufacturers of New Fluorescent Green H W a Bgl g Hh, Bg rarer: and the 
108 PROVOST STREET BROOKLYN, N. Y. The Costs of Process Equipment and 


Accessories, H. Biiss, Trans. Amer. Inst. 
Chem. Enars. 37 (1941) pp. 763-804. 


The purpose of the paper is to present 
information about the original cost of various 
items of process equipment, and the effects 
thereon of certain important variables such 
as construction material, size and type. The 


























AS SIMPLE AND The Model WTN Safety Valve has a distinct ad- costs given were collected in 1940 and 1941, 
: but the author observes that there seems to 

PRACTICAL AS CAN vantage Gres other makes—its full throat tube have been little change in these costs over 
seat area induces a high capacity and causes the past several years. The costs are first 

BE MADE meee ge “ given on pipe and tubing, including steel, 
no restriction of the flow. This is accomplished stainless steel, yellow brass and similar al- 

j ; ; s . loys, Everdur and similar alloys, and Monel, 

without the necessity of an excessive lift, which sichel and tacenel. This fe felnwel tr the 

would heavily overtax the spring and greatly cost of fittings. These are influenced by 

] it lif construction material, operating pressure, 

essen its ije. grinding methods, ao a _ >. 

: : s Factors are given by which the product value 

For further aid to long life, all working parts should be multiplied to yield the cost of 

are of symmetrical design, calculated to allow other fittings within the same group but 

. d , . differing from the representative one plotted 

even expansion and contraction through uniform by one or more of the above variables. Curves 

; are given for the cost of gate valves, to- 

heat transfer from = working part to another. gether with factors to allow for material, 

This relieves the abrasion or tearing action trim material, type of gate, pressure, stem 

. arrangement, jointing method, and _ size. 

across the seat, caused by unevenly contracting Charts are then given for heat exchangers, 

and expanding surfaces. Details and prices of with variations, depending on material, diam- 

he WTN a eter, thickness, and length of tubes, material 

the » yours on request. Write— and size of tube sheet, material, size and 


thickness of shell, and various special fea- 
tures of design such as floating head, baffles, 
etc. Pumps are next considered, and curves 
are given for enclosed impeller centrifugal 
pumps, non-clogging standard construction 
centrifugal pumps, and for rotary pumps. 
Curves are given for gas pumps including 
single-stage turbo-blowers, multi-stage turbo- 
blowers, and rotary cast-iron gas pumps. 
Plot data are then given for thickness, and 
for filters, including plate and frame, Sweet- 
land, Oliver continuous vacuum filters. Data 
are given for crystallizers and for dryers, 
vacuum rotary dryers, and miscellaneous 
including atmospheric and vacuum pan dry- 
ers, vacuum shelf dryers, vacuum rotary dry- 
ers, drum dryers, vacuum shelf dryers, vacuum 
rotary dryers, and miscellaneous types. Charts 
are given for absorption towers and packings, 
and finally, for tanks, storage vessels, and 


J. E. LONERGAN CO. 
211 Race St., Philadelphia, Pa. 







Stocks carried 


in linings. 
Houston, : 
Los Angeles, Products: Properties 


and Utilization 

Sludge Formation in Distillate Fuel 
Oils, R. J. HAwes AND F. M. MILLER, 
Ind. & Eng. Chem. 33 (1941) pp. 1318-20. 


The petroleum industry’s view of distillate 
fuel oil as a product of secondary importance 


- SPECIALTIES 
is being revised as sales continue to grow 


with the use of Diesel engines and increased 
FOR POWER PLANTS e SINCE 1 872 domestic heating by oil. During the last nine 


San Francisco 
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IN THE DEFENSE CHAIN ARE MANY LINKS... 


As America’s defense program gains momentum, careful 
scrutiny is being given each link in the chain upon which 
may well hang the future of our nation. Fluor, together 
with hundreds of other leading American companies, is 
working to furnish materials and equipment that will keep 
their particular link in the chain strong and dependable. 
For over 50 years The Fluor Corporation Ltd. has made 


good its every promise to industry—anticipates no devia- 
tion from the policy in years to come. The Fluor Corpora- 


tion provides: 


1. A complete consultation, plant survey and physical and insurance 
appraisal service. : bsthes ; 
2. A complete designing, engineering, fabrication and construction 


service. ok 
3. A perfected plan of plant maintenance which insures definite 


economies. 
Bulletins concerning any of these services will be sent upon request. 


complete line of Atmospheric Aerator 
Type and Mechanical Draft Cooling Tow- 
ers. Measurable operating and mainte- 


Fluor is pledged to a policy of undivided 
responsibility for every detail in both 
plant construction and in product instal- 


lation. Since its inception, The Fluor 
Corporation Ltd. has consistently and con- 
servatively applied methods and men to 
the task of designing, engineering and 
constructing plants and products that 
would contribute to the steady progress 
of the industries it serves. In addition to 
maintaining a complete designing, en- 
gineering and construction service, Fluor 
also designs, manufactures and erects a 


Partial view of an extensive Pacific Coast 
Cracking Plant, constructed by Fluor. 


nance economies have been effected -for 
the companies that have selected the: en- 
gineering and construction services and 
products of this organization. 


The Fluor Corporation Ltd. is prepared 
to serve and assist you through its com- 
petent personnel in offices located from 
coast to coast. 


Now, as never before, be sure with Fluor. 


Propane Dewaxing Plant in refinery of 
major oil company, constructed by Fluor. 


Fluor Forced Draft Cooling Tower con- 
structed for a Mid-Continent oil company. 


Fluor Atmospheric Cooling Tower in use 
in a large chemical plant. 


THE FLUOR CORPORATION LTD. Main Office and Plant: 2500 SOUTH ATLANTIC BLVD., LOS ANGELES, CALIFORNIA 


30 Rockefeller Plaza 
New York City, N. Y. 


545 William Penn Way 
Pittsburgh, Pa. 
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703 Fairfax Building 
Kansas City, Mo. 


1501 Mellie Esperson Building 
Houston, Texas 
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“This Method of Financing 


and D-G Service 
Very Satisfactory” 


—says a refining company. We 
quote with permission from a re- 
cent letter: 


“It is now nearly four years since we 
have been using your Field Warehous- 
ing Service in connection with our in- 
ventories of crude oil and petroleum 
products. We have found that ware- 
house certificates under your name 
covering our inventories have been 
readily accepted by bankers, and that 
this method of financing is about the 
simplest and most efficient we have 
ever used.” 





Photo is part of a Douglas-Guardian Field Ware- 
housing operation on the west coast. 


Field W, 


Warehousing Ay Dougles-Guardian 


WRITE FOR an enlarged edition of “Financing the Modern Way.” 
NEW BOOK Practical. usable information on Field Warehousing 
in concise pocket size book... . on request. 


DOUGLAS-GUARDIAN WAREHOUSE CORP. 


Nation-wide Field Warehousing Service 


CHICAGO 
100 W. Monroe St. 


NEW ORLEANS 


DALLAS 
Tower Petroleum Bldg. 118 No. Front St. 


Atlanta, Ga. Los Angeles, Cal. Portland, Ore. San Francisco, Cal. 
Cleveland, O. Memphis, Tenn. Tampa, Fla. Springfield, Mo. 
Easton, Md. New York, N. Y. Philadelphia, Pa. Rochester, N. Y. Springfield, Mass. 








@ Equipment designed and 
manufactured for individual 
needs of refiners. 


@ THERMO WELLS 
@ HEAT EXCHANGERS 
@ PRESSURE FITTINGS 


Peer rerrrrrrrrr 


INDIVIDUAL 


RBIS 


M.L. BAYARD «CO. 
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years the average yield of distillate fuel and 
gas oil from petroleum has increased about 
65 percent, while the average yield of gaso- 
line has remained substantially constant. 
Furnace oils as conventionally produced from 
petroleum by distillation and cracking contain 
no appreciable amounts of sludge or insoluble 
materials, However, storage of distillate 
fuel oils to meet the seasonal demand leads 
to the formation of small amounts of tarry 
sludge that interfere with operation of equip- 
ment and increase servicing requirements. 
Sludge has been found in the strainers of 
high-speed Diesel engines even though using 
light fuel oil, The same is true of domestic 
fuel oil when used in household heating. The 
nature of this sludge has been studied and 
the mechanism of its formation is discussed. 
The composition of the resins and sludges 
from consumer’s strainers indicate that pro- 
gressive oxidation-condensation is involved 
in their formation and accumulation. The 
mechanism appears to be that essentially 
oxygen-free hydrocarbons oxidize and con- 
dense to resinous material, that further reacts 
in similar manner to form the more insoluble 
sludge. Methods for determining the sludge 
content and sludge stability of furnace oils 
are described. 


The Influence of Temperature on the 
Lubricating Properties of Some Greases, 
D. Tasor, J. Council Sci. Ind. Research 14 
(1941) pp. 147-52. 


The friction apparatus of Bowden and 
Leben has been used to study the effect of 
temperature on the lubricating properties of 
some greases, A jerky motion occurs when 
metal surfaces, lubricated with nonpolar lubri- 
cants, slide on one another. In the presence 
of suitable polar molecules the motion be- 
comes smooth. A lubricant containing polar 
substances may give smooth sliding at room 
temperature, but as the temperature increases, 
jerky motion occurs, and wear is increased 
because of the desorption of the adsorbed 
layer. Two commercial greases containing 
5% aluminum stearate in a Pennsylvania 
bright-stock (I), and in a California cylinder- 
stock (II) gave a similar performance at 
room temperature, but II was superior at 
higher temperatures, since smooth sliding per- 
sisted to 150° C. At 200° C, both greases 
broke down. 


Mineral Oil Deterioration, J. C. BAts- 
BAUGH, A. G. ASSAF AND W. W. PENDLE- 
Poe i. & Eng. Chem. 33 (1941) pp. 

1-30. 


For several years the deterioration of 
mineral oils in the presence or absence of 
either copper or paper (or both) has been 
studied in the laboratories at the Massachu- 
setts Institute of Technology. The paper is a 
report on the continuation of this work. A 
study was made of (a) the effect of tempera- 
ture on the oxidation characteristics of an 
oil sample with a viscosity of 100 Saybolt 
seconds at 100° F., (b) the continuous oxida- 
tion of a series of related samples having 
viscosities comparable to those of cable sat- 
urants, (c) the effect of a limited amount 
of oxygen on a water-white aromatic-free 
oil, and (d) the oxidation and electrical char- 
acteristics of cetane and cis-Decalin. The re- 
sults show that up to 95° C. the mechanism 
of deterioration was approximately the same. 
The series of related oils displayed varying 
electrical and chemical stabilities with vary- 
ing aromaticity. A limited amount of oxygen 
produced higher electrical losses than those 
otained with an unlimited supply; the hydro- 
carbons exhibited widely divergent chemical 
and electrical properties. Continuous oxidation 
of an oil above 95° C. in the presence of pa- 
per results in excessive deterioration of the 
paper. 


Colloidal Stability of Asphalts, H. F. 
WINTERKORN AND G. W. Eckert, Ind. & 
Eng. Chem. 33 (1941) pp. 1285-9. 


Prediction of the service behavior of as- 
phaltic materials by means of simple labora- 
tory tests is important both to the asphalt 
producer and the road builder. The conven- 
tional physical specification tests were val- 
uable as quality indicators as long as only 
a few well-designed asphalts were on the 
market. They are failing in their role be- 
cause of the increasingly varied products that 
are sold under the collective name of as- 
phaltic bitumen, Failure of bitumen to func- 
tion properly in a pavement is usually asso- 
ciated with excessive hardening. As long as 
the hardening is caused only by loss of vola- 
tile material it can be easily remedied. On the 
other hand, the hardening may be caused by 
a change in the colloidal structure of the bitu- 
men, Therefore methods that indicate or 
measure the stability of the structure are 
likely to become increasingly important in the 
future testing of bitumen. The Oliensis spot 
test appears to be essentially a method for 
measuring the colloidal stability of a bitumen. 
Data are presented'on the appearance of spots 
obtained with a number of different solvents 
and solvent mixtures as well as results ob- 
tained with the standard Oliensis procedure. 
It is hoped that these data will help in un- 
derstanding the Oliensis test, and also that 
some of them may provide a basis for the 
—* of this test into fields not yet cov- 
ered. 














Be wise—get in step 


Defense comes first, and here is a 
recommendation for every refiner It’s 
wise to get in step 


Fit your operations into the defense 
program as closely as you can now for 
present prosperity and to meet future 
conditions 


Processes are now ready to go, pro- 
ducing the components of 100 octane 
aviation gasoline, toluene and other 
defense products All these processes 
are available to you under license from 
Universal 


The priceless “know how” of Universal 
refinery specialists goes with them, to 
help you through the emergency times 
and afterward 


Universal Oil Products Co Dubbs Cracking Process 
Chicago, Illinois Owner and Licensor 














New Equipment for the Modern Plant 











Electronic Motor Control 


GENERAL ELECTRIC COMPANY 

General Electric Company, Schenec- 
tady, New York, has a new electronic 
control system, Thy-mo-trol, to provide 
simple stepless control for direct-current 
motors from alternating current lines 
wherever a wide speed range is essential. 

With this new development, the flexi- 
bility of d-c motors can now be com- 
bined with the economy and convenience 
of a-c power distribution. The Thy-mo- 
trol system leads to simplified machine 
design, reduced space requirements, and 
a saving in time over more complex 
methods of obtaining a wide speed 
range. 

Normally consisting of three separate 
units—a small control station, a trans- 
former, and a thyratron tube panel—the 
control is the first to provide in one 
equipment the means for electronically 
starting, stopping, accelerating, and reg- 
ulating the speed of a motor. Standard 
units will cover motor sizes up to 5 
horsepower, 230 volts. 

The Thy-mo-trol system provides 
wide-range speed control without the 
use of motor-generator sets or gear and 
pulley arrangements. A single-dial con- 
trol, mounted in a heavy-duty push- 
button station, covers the complete 
speed range of the motor, both above 
and below basic speed. The motor is 
automatically accelerated to preset 
speed quickly and smoothly without 
excessive current peaks. The same single 
dial can also be used to change speed 
to any desired value during operation. 

Thy-mo-trol equipment can be pro- 
vided for reversing service by the addi- 
tion of a standard magnetic reversing 
switch. It can also be furnished with 
dynamic braking. 

In operation, the change from alter- 
rating to direct current for the motor 


| ; we z 


Electronic Motor Control 


field. and armature circuits is accom- 
plished by two pairs of thyratron tubes. 
The control compensates for changes 
in armature-voltage-drop, holding mo- 
tor speed constant regardless of normal- 
load and line-voltage variations. 

The stepless speed control increases 
armature voltage up to basic speed and 
weakens the field at speeds above basic. 
Acceleration is automatic. Full field is 
held until basic speed is reached and is 
also automatically applied during dy- 
namic braking. 
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For Dial Thermometers 
For Recording Thermometers 
For Laboratory Test Thermometers 


All are made to split-hair precision for extreme accu- 

racy and rapid registration of temperature. 
Government inspection, thermometers and sockets must be 
made tad sluggish instruments have no place in the 


behind THE 
DEFENSE 
PROGRAM 


PRECISION — The pass- 
word for Thermometers 


© 
€ 
acceptabie to Govern- 
ment inspectors. 


= SOCKETS 
For Industrial Thermometers 
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INDUSTRY, serving the Nation's needs, requires the same precision 
and accuracy. You will find PALMER Thermometers to fill this require- 
ment perfectly. WRITE FOR CATALOG NO. 300-D. 


THE PALMER CO., Mfers. 


industrial, Laboratory, Dial and Recording Thermometers 
2513 Norwood Ave., Cincinnati, Norwood, Ohio 
Canadian Plant: King & George Sts., Toronto 
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Protective Control Device 


THE LINCOLN ELECTRIC COMPANY 

The Lincoln Electric Company, 12818 
Coit Road, Cleveland, Ohio, has intro- 
duced a device for protecting arc-weld- 
ing machines against heat or excessive 
current. The protective device consists 
of two current transformers, the pri- 
maries of which are connected in series 
with the motor leads and the secondaries 
supplying power to operate two snap- 
action thermostats, which are mounted 
directly on the motor lamination. These 
thermostats are connected to the lamina- 
tion in such a way that they operate by 
means of heat conduction as well as by 
current passing through the thermostat. 

_The protection provided by this de- 
vice is explained by the manufacturer 
as follows: 

“If the welder is being operated in a 
very hot room or an oven and it ex- 
ceeds the safe operating temperature, 
thermostats will trip open. 

“If the motor is cold and excessive 
currents which will eventually damage 
the motor occur for a short period of 
time, the thermostat will operate before 
the motor reaches an unsafe tempera- 
ture. 

“If the machine is started on single 
phase lines, the switch may close, but 
the excessive heating of the thermostat 
caused by the single phase locked cur- 
rent will open the thermostat and stop 
the machine. 

“If the machine is running and one 
fuse blows so that the motor is operat- 
ing single phase, if the load on the 
machine is sufficient to overheat the 
motor the thermostats will trip out. 

“If the rotor is locked with normal 
three phase power applied, the ther- 
mostats will open the circuit due to the 
high current. 

“If the welder is operated for long 
periods of time at sustained overloads, 
both high input current and high motor 
temperature combine to open the ther- 
mostats. 

“The thermostats automatically reset 
when the motor returns to a safe operat- 
ing temperature or when the current is 
reduced, and no manual operation is re- 


Protective Control Device 














ALL EQUIPMENT COSTS NEED NOT 
GO UP WITH TEMPERATURES 


Increased operating temperatures in refinery opera- 
tion naturally bring higher and higher equipment 
costs. But in pipe line fittings, at least, selection of the 
proper materials will hold costs down to reasonable 
limits. 

Where temperatures go up to 1000° F and corrosion 
is not a factor, excellent results are being achieved 
through the use of Carbon-Molybdenum (0.50% Mo) 
steel. This steel retains its strength at the operating 


CLIMAX FURNISHES 
MOLYBDIC OXIDE—BRIQUETTED OR CANNED 


Clim 
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temperature and, in pipes, has adequate strength to 
meet any loads that may be imposed. 

It is comparatively inexpensive, in the light of what 
it accomplishes in reducing maintenance and replace- 
ment costs and insuring uninterrupted service. 

Our book, “Molybdenum in Steel,” which is sent 
free on request, contains complete technical data on 
this steel and others which are coming into wide- 


spread use in refinery operation. 


AUTHORITATIVE ENGINEERING DATA ON MOLYBDENUM APPLICATIONS. 
FERROMOLYBDENUM - 


CALCIUM MOLYBDATE 


oO LYe 
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quired to start the machine, except push- 
ing the start button. 

‘A special circuit allows the starter 
button to be held ‘in’ after the welder 
thermostats have been tripped. This 
allows the machine to rotate with no 
load and the welder ventilation speeds 
up the cooling of the welder after the 
trouble has been rectified.” 


Level Indicator 

U-C LEVEL INDICATOR SALES 

- U-C Level Indicator Sales, 828 North 
Broadway, Milwaukee, has introduced 
a new U-C Level Indicator. 

The unit consists of a cork float 
mounted on wire rods, the level of which 
is indicated on a gauge installed on the 
external fitting, which is fashioned to 
receive the user’s faucet or spigot. 


Condensate Return 
W. M. ACKER ORGANIZATION, INC. 

W. M. Acker Organization, Inc., 
Cleveland, has made additions to its 
line of condensate-return and boiler-feed 
systems in the form of single and dual 
electric units. 

Adaptable to any conditions in plants 
operating up to 250 pounds, the single 
system automatically returns condensate 
and supplies make-up water to boilers 
when actuated by mercoid switch at the 
water column. Make-up water is admit- 
ted to the certified A.S.M.E. receiver 
tank by float-operated valve when con- 
densate reaches a predetermined low 
level or is insufficient to satisfy the 
needs of the boiler. The dual system 
handles both high- and low-pressure 





CHECK the real 
economy features of lightweight 
Armstrong’s Insulating Fire Brick 





RACKING furnaces built with Arm- 
Guu. Insulating Fire Brick have 
advantages you should build into any new 
units you are planning. You get both con- 
struction economies and operating eco- 
nomies with these brick which meet high 
standards for strength, thermal conduc- 
tivity, refractoriness, and spalling resist- 
ance. Their advantages include: 

LIGHTER CONSTRUCTION: The 
high insulating efficiency of Armstrong’s 
Insulating Fire Brick plus excellent hot 
and cold strength permits much thinner 
walls than are possible with ordinary fire 
brick. Supported walls and suspended 
arches of Armstrong’s Brick provide lower 
heat storage, accurate temperature control, 
and much quicker heating and cooling. 

TIGHTER JOINTS: Armstrong’s Insu- 
lating Fire Brick in both standard and 
special shapes are accurately machine sized 
and their porous surface texture. gives 
assurance of a firm and lasting mortar 
bond between brick. 

LIGHTER SUPPORTS: Supporting 
castings can be much lighter because Arm- 
strong’s Insulating Refractories are ex- 
ceptionally light and due to their high 
thermal efficiency the hangars are subjected 
to lower temperatures—this also permits 
the use of lower grade alloys in castings. 


CoMBINATION VISEBREAKER designed and built by the 

M. W. Kellogg Company. Burner walls: Armstrong’s 

A-26 Brick backed up by 144” Insulating Block. End 

and convection walls: Armstrong’s A-23 Brick, backed 

up by 144” Insulating Block. Roof: A-23 Brick backed 
up by 144” Plastic Insulating Cement. 


WORKABILITY: It is specially ad- 
vantageous to use Armstrong’s Insulating 
Fire Brick in this type of supported con- 
struction because they can be readily cut, 
shaped, notched, bored, and slotted right 
on the job—speeding construction and 
simplifying repairs. 

Engineering Service 

Qualified Armstrong Engineers will be 
glad to answer your questions as to the 
application of the five types of Armstrong’s 
Brick for temperatures from 1600° F. to 
2600° F. They offer you facts about the 
advantages of Armstrong’s Insulating Fire 
Brick in various furnace constructions. 
Write for information and file- 
sized folders. Armstrong Cork 
Co., Building Materials Division, 
1001 Concord St., Lancaster, Pa. 





Armstrong’s 
HIGH TEMPERATURE INSULATION 











Condensate Return Unit 


condensate and make-up water auto- 
matically. The systems are substantially 
designed and include high grade con- 
trols, motors and pumps. 


Portable Mixer 


ALSOP ENGINEERING 

CORPORATION 

Alsop Engineering Corporation, 2 
Wright Street, Milldale, Connecticut, 
has a two-propeller portable mixer 
which is driven by an electric motor 
through herringbone gear reduction. 
The gears operate inside an oil-filled 
housing that has a metal shaft seal. 
Thrust in the reduction is taken by 


roller.bearings.. Bere 





Alsop Portable Mixer 


The motor of ball bearing design is 
available from 1/20- to 50-horsepower. 
It can be specified as to current re- 
quirements, inclosed, explosion proof, 
drop proof or open type. 

The unit can be mounted on the side 
of a container and by means of a new 
swivel clamp, the propellers may be 
positioned to any angle between vertical 
and horizontal, as well as sideways from 
the center to provide desired mixing 
action. 


Non-Slip Footwear 
UNITED STATES RUBBER COMPANY 


A new type footwear with patented 
non-slip sole to halt accidents has been 
designed especially for the oil industry 
by United States Rubber Company. 

On the straight-away this sole is per- 
fectly smooth, and being made of pure 
white rubber leaves no mark on any 
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0 Lijiiig Changes... 


TO USE THESE NEW HOMESTEAD LEVER-SEALD VALVES 


NEW 
HOMESTEAD 
LEVER“SEALD 
VALVE 


% 






































7 
IDENTICAL 
FACE TO FACE DIMENSIONS 








Now you can have the advantages of Homestead Lever-Seald Valves For engineering facts about these 

a ane Nees and other Homestead Valves, write 

on replacements, without the expense and difficulty of piping changes. for your co v4 hey“ Reference 
00. oS. e 


Face to face dimensions of this new Homestead series are identical 
with those of corresponding size wedge gate valves. Simply bolt these 
new Lever-Seald Valves between present flanges, and your valve 
troubles end! Powerful leverage gives extra ease of opening or closing 
under the toughest service conditions. Other advantages include 
quarter-turn operation, protected seating surfaces, straight line flow, 
and a leakless seal without lubrication. Available for working pres- 
sures from 150 to 800 pounds; a choice of metals and alloys for longest 
service at lowest cost-per-year. Write your needs for specific recom- 
mendations by our engineering department. 








HOMESTEAD VALVE MFG. COMPANY 


P. O. BOX 16 CORAOPOLIS, PA. 


HYDRAULIC (8. & O. PAT.) OPERATING 

REMOTE CONTROL 

HYDRAULIC DESCALING 
ROSS AIR SHUT-OFF VALVES 
HOVALCO BLOW-OFF VALVES 
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surface. In action thousands of small 
rubber waves open up to create a 
squeegee effect. 

Because of the wide acceptance by 
yachtmen, U. S. Rubber believed the 
sole “might ‘have extensive application 
in industry. Special studies were there- 
fore -begun to determine which types 
of workers would be aided by footwear 
which’ will: not skid, even under water. 

A short line has been introduced 
which includes an all-white patrol rub- 
ber, an all-white-.Terre«Haute,’a light, 
short boot, hip length boot, and special 
marine boot. 

Other types are expected to be de- 
veloped as a result of a continuing 
study of industrial needs in this line. 
U. S. Rubber has asked that all com- 
panies who have special problems with 
damp, oily or other slippery surfaces 
submit them for consideration. 





How good are 


Sight-Feed Lubricator 
THE ROTO COMPANY 


The Roto Company, 145 Sussex Ave- 
nue, Newark, New Jersey, has designed 
a new sight-feed lubricator for air- 
driven equipment, which operates auto- 
matically regardless of its position in 
the line. Because it has no baffle it can 
be turned te any -pesition convenient 
for visibility. 

Another feature of the lubricator is 
that it requires only a single regulating 
valve. Oil is added by removing a sim- 
ple screw plug at the top of the lubri- 
cator. 

Roto lubricators are installed in an 
ordinary tee in the air line. They are 
made in 4/5-pint and quart sizes, and 
can be regulated to drop as few as 5 
drops of oil per minute. While the new 
lubricator was developed to assure a 
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@ Compare your steam traps to Anderson Super-Silvertop. 
Compare any steam trap to Super-Silvertop and see why 
thousands of trap users are changing to the engineered 
inverted bucket steam trap! 


Anderson Super-Silvertops are connected either straight- 
in-line or as an elbow, no extra fittings to buy or install. 
That means neater piping layouts and a saving of as much 
as seven fittings and an hour of installation time per trap! 


j Get all the facts about Super-Silvertop, the long-life © 
inverted bucket trap with simplified piping—send for your 

free copy of “How To Choose a Steam Trap,” a helpful, 

handy steam trap manual, write today. 


THE V. D. ANDERSON COMPANY 


1942 WEST 96th STREET 


CLEVELAND, OHIO 


Super-Silvertop 


STEAM 


TRAPS 
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Sight-feed Lubricator 


positive oil feed for the company’s tube 
cleaners, it may also be used with other 
types of air-driven equipment. 


Microphotometer 
LEEDS & NORTHRUP COMPANY 


Leeds & Northrup Company, 4934 
Stenton Avenue, Philadelphia, has intro- 
duced a recording microphotometer for 
analyzing spectrographic plates or films 
in research laboratories. 

Because the plates or films are me- 
chanically scanned by a motor-driven : 
scanning unit, and the relative positions 
and densities of spectrum lines are auto- 
matically recorded, this new recording 
microphotometer eliminates the eye- 
strain and “human equation” of visual 
methods, and does away with the delays 
and limitations of photographic proc- 
esses. Quick determinations of elements 
present in small percentages are made 
possible by pen-and-ink records of 
standard and test spectrograms drawn 
at high speed on one chart. 

Designed to accommodate plates or 






































Microphotometer 








Where Dependability is Vital.. 
Choode Ingersoll-Rand Pumps 


NGERSOLL-RAND refinery pumps deserve their 
enviable reputation in refineries in all parts 
of the world for their dependable trouble-free 
service. This reputation is the result of the 
sturdy construction, the attention to con- 
struction details and the careful fitting of 
each pump to its job. The Ingersoll-Rand line 


6-stage hot-oil 
charging pump 


of pumps is complete. There are single and 
multi-stage pumps in both horizontally and 
vertically split types for every refinery service 
from pumping water to charging stock under 
high pressures and temperatures. Ask Inger- 
soll-Rand engineers for further details. 


Turbine-driven close-coupled Pumps handling cold Three pumps ina 
pump ina refinery reduced crude oil recycling plant 
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films as large as 4 inches high by 10 
inches wide, the unit includes on a 
heavy cast base, an optical system, a 
plate stage, a drive mechanism for the 
plate stage, an a-c operated amplifier 
and all necessary controls grouped at 
a convenient location. In indicating and 
recording relative positions and densi- 
ties of spectrum lines, the response of 
the Speedomax recorder to density 
changes is so immediate and so rapid 
that in less than 1.5 seconds the pen 
moves from one position and comes to 
rest at its new position . . . even across 
the entire width of the 9-inch chart. Pen 
osition can be read at a glance on an 
indicating scale as the record is being 
drawn. No unusual skills are required to 
operate this new microphotometer. 


Power Control Valve 
MANNING, MAXWELL & MOORE 


Manning Maxwell & Moore, Consoli- 
dated Ashcroft Valve Division, Bridge- 
port, Connecticut, has developed the 
Ashcroft power control valve for high- 
pressure installations between 1800 and 
2500 pounds. 

This power control valve is an auto- 
matic relief valve that may be set for 
a l percent or less difference between 
opening and closing pressure; which ef- 
fects a large saving over the 4 percent 
required for the spring-loaded safety 
valves. The immediate results are more 
accurately balanced boiler operation at 
peak loads and more uniform line pres- 
sure. In addition, its use reduces spring- 








OULD it interest you to know that right now 
we are making a large number of special 
gages for the Navy? 


And the gages we make for service in your 
plant are just as sturdily and carefully made—only 
the design is different. 


Surely if such exacting buyers as those run- 
ning our first line of defense find in Jerguson the 
answer to their gage requirements, doesn’t it stand 
to reason that here you will find the answer to yours? 








JERGUSON JERGUSON 
Reflex Transparent 
GAGES GAGES 


recommended for 
Pressures up to 3200 lbs. 


at 100° F., or a 


Pressures up to 1200 lbs. 
at 100° F. 


recommended for 
Pressures up to 2000 lbs. 
t 100° F., or 


Pressures up to 600 lbs. 
at 10002 F. 

















JERGUSON GAGE & VALVE CO. 


87 FELLSWAY, SOMERVILLE, MASS. 


11-JV-1 
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Power Control Valve 


loaded safety valve maintenance ex- 
pense. 

The regular spring-loaded safety 
valves rarely pop in service when an 
Ashcroft power-control valve is used. 
The power-control valve is set to open 
at a slightly lower pressure than any 
of the safety valves, making it possible 


“to continue’ a more even rate of steam- 


ing with a more uniform line pressure. 

The principle of operation of the 
Ashcroft power-control valve is simple. 
The. boiler drum or superheater outlet 
pressure or steam header pressure ac- 
tuates a pressure control set at the pop- 
ping pressure, which operates an electric 
contact on a difference in pressure of 
1 percent or less. The electric current 
is transmitted to a solenoid which opens 
and closes the pilot valve. When it opens 
it unbalances the pressure over the main 
valve disc and it opens and remains 
open until the pilot valve is closed. The 
whole cycle of operation is almost in- 
stantaneous. The power-control valve 
opens exactly at the popping pressure 
and it closes cleanly with an extremely 
low blow-down. High superheat. tem- 
peratures have no effect on its action. 

The Ashcroft power-control valve is 
not intended to replace the spring-loaded 
safety valve, but rather it is a supple- 
mentary operating valve, designed to 
conserve power and increase the effi- 
ciency of the steam-generating plant. 


Socket Set 
BONNEY FORGE & TOOL WORKS 


Bonney Forge & Tools Works, Allen- 
town, Pennsylvania, has introduced a 
socket set, No. TD12. 

Containing 20 strong, lightweight 
pieces for making practically any com- 
bination desired, each one is made of 
chrome-vanadium steel in the popular 
¥%-inch square drive. 

It includes a full set of sockets with 
5/16-, 3/8-, 7/16-, 1/2-, 9/16-, 5/8-, 11/16- 
and 3/4-inch double hexagon openings; 
universal joint; 6-, 12- and 17-inch ex- 
tensions; 1/2- and 9/16-inch crowfoot 
attachments; 17%4-inch speeder; drag 
link socket; 8%4-inch hinge handle; 6- 









OFA 


WALSEAL 


FITTING... 





**‘When the silver fil- 
let appears the joint 
is mode. Finished 
joint is strongest part 
of the line!" 





A Walseal Fitting is a threadless bronze fitting with a ring 
of brazing alloy — Sil-Fos — incorporated in each port open- 
ing. It is used to join brass or copper pipe, or Type B copper 
tubing, and the resulting joint is known as a Silbraz Joint. 

A finished Silbraz Joint — brass or copper — is stronger 
than either the pipe or fitting with which the joint is made. 
A Silbraz Joint cannot creep or pull apart under any tem- 
perature to which the pipe or tube can be safely subjected. 
Moreover, a Silbraz Joint is leakproof, corrosion resistant, 
vibration proof, and easy to install. The correct amount of 
brazing alloy is inserted in each Walseal Fitting at the 
Walworth factory. To install, simply cut the pipe, clean and 
flux the pipe-end and fitting-bore, assemble, and braze with 
an oxyacetylene flame. 

Remember, a Silbraz Joint is a silver brazed joint,—not a 
soldered joint. Bronze Valves and Flanges having Walseal 
features are also manufactured by the Walworth Company. 
For further information see your nearest Walworth distribu- 
tor or write for illustrated circular #46. 


FITTIN 


HERE'S THE Snside Story 
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Brazing alloy is in- 
serted at the Walworth 
factory." 
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Bonney Socket Set 


inch cross handle; 7-inch reversible 
ratchet and 8-inch sliding “T.” 

Every piece is carefully heat treated 
to bring out the ultimate strength of 
the steel and provided with a lasting, 


rust-resistant finish. 


TODAY You Need 
FASTEST 


the 


Mercury Switch 
DURAKOOL, INC, 


Durakool, Inc., 1010 North Main 
Street, Elkhart, Indiana, has designed 
a mercury switch for preventing double 
contacting where vibrations exist. It is 
designated “Double-Flow ‘and has the 
peculiar characteristic at the time of 
opening and at the time of closing of 
rejoining of the two bodies of mercury. 

When the large end tips slightly 
above level, the horseshoe-shaped mer- 
cury pulls down on either leg, putting 
the central part of the mercury under 
tension, much as you would pull a rub- 
ber band down across a sharp edge, so 
that when the parting takes place 
neither body can reach over and recon- 
nect with the receding, opposite body. 


TUBE CLEANERS/ 


Down time for cleaning tubular equip- 
ment is awfully expensive right now. You 
need ‘the fastest and most dependable 
cleaners money can buy, especially since the 
entire cost of such cleaners is insignificant 
compared with the value of the equipment 
tied up. 

Now, more than ever, the exclusive time 
and labor saving features of the new Roto 
Tube Cleaner will pay you a handsome re- 
turn on your investment. The powerful new 
Roto cleans out coke, carbon, sludge and 
scaic faster than ever before possible. The 
exclusive air valve on the motor 
enables the operator to work entirely 
by himself, saving the cost of a help- 
er and eliminating starting and stop- 
ping delays between every tube 
cleaned. High quality alloys and 
precision construction make the new 
Roto the most economical for up- 
keep of any cleaner we ever made. 

Just compare the new Roto with 
any other cleaner in your plant. 


SEE OUR ADV. IN SWEET’S 
AND WRITE 


The ROTO Company 


145 SUSSEX AVENUE 
NEWARK, N. J. 


ROT 


TUBE 
CLEANERS 
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Double Flow Mercury Switch 


This avoids double contacting so prev- 
alent where vibrations occur just at the 
moment of operation. 1 

When the large end starts to tip back 
to the closed position, the two separate 
legs of the horseshoe crowd toward a 
common joining point, and the mercury 
in a long channel compresses the ad- 
vancing points so that when the two do 
meet they become confluent with a level 
twice as high as they would have if it 
were but one moving body of mercury 
contacting a stationary body. 


Liquid Cooling Systems 
WORTHINGTON PUMP & 

MACHINERY CORPORATION 

Worthington Pump & Machinery Cor- 
poration, Harrison, New Jersey, has de- 
veloped a new line of liquid cooling sys- 
tems for industrial process requirements. 
The centrifugal compressor is of the 
volute design as opposed to the diffuser 
design previously used in centrifugal 
refrigeration. 


se 





Liquid Cooling System 


Among the new features of the design 
are dual lubrication, balancing of end 
thrust and side thrust by arrangement 
of impellers and volutes. The systems 
are available over a range from 150 tons 
to 1200 tons per day of refrigeration 
capacity. 


Double Row Gauge Cocks 
THE INFERNO COMPANY 


The Inferno Company, Shreveport, 
Louisiana, has improved its line of 
gauge cocks to give them twice the 
number of seats as previously provided. 
Two rows of seats can now be made on 
each side of the reversible seating disc 
by changing the pin to the extra hole 
in the handle bracked. 

They are available with shanks of 
drop forged 18-8 stainless steel, S.A.E. 
No. 3140 steel, and navy bronze. The 





Reversible Gauge Disc 
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FILTROL PLANT AT VERNON, CALIFORNIA 
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Lifeblood 


FILTROL’S 


two great plants are 


doing their part to 
make this oil BETTER 


Conveniently located in Jackson, 
Mississippi, and Vernon, Califor- 
nia, FILTROL’S two plants are pro- 
viding refiners with much needed 
supplies of SUPER FILTROL bleach- 
ing earth, enabling them to turn 
out a superior quality of lubricat- 
ing oil for the nation’s needs. 


We salute the bombers that patrol 
our American shores, the ships 
that carry vital supplies to the be- 
leaguered nations, the destroyers 
that police the submarine infested 
waters of the Atlantic . . . To all of 
these and to the defense industries 
at home we send assurance that 
FILTROL is doing its part to see that 
they receive vital lubricating oil of 
the very finest quality. 
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stainless steel and the No. 3140 steel are 
guaranteed to never break or twist off 
in the boiler, and are suitable for pres- 
sures up to 1000 pounds. The navy 
bronze is suitable for pressures up to 
350 pounds. An interesting laboratory 
test conducted by the manufacturer re- 
vealed that the gauge cocks would re- 
main firmly seated until subjected to 
more than 3000 pounds hydraulic 
pressure. 

It is claimed the gauge cocks are 
balanced so that any sliding motion of 
the nozzle tip on the seating disc is 
eliminated. The generous diameter of 
the seating disc deflects the steam away 
from the operator. The seating disc is 
made of hard, durable copper, and the 
hardened stainless steel nozzle tips are 
renewable. 


Oxygen Bomb Recorder 
THE FOXBORO COMPANY 


The Foxboro Company, Foxboro, 
Massachusetts, has released the follow- 
ing information on its design for the 
Universal Oil Products oxygen bomb 
test recorder: 

“The equipment consists of a rectang- 
ular stainless steel box containing one, 
two or four stainless steel bombs, each 
of suitable size to accommodate an 8- 
ounce oil sample bottle. The bomb box 
is heated with steam and cooled with 
water. The head of each bomb has a 
ground V-joint which is fitted in such 
a manner that a gasket is not required. 
The head is held in place by six bolts 
with hexagonal nuts. The flange at the 
top of the bomb is tapped and a flexible 
copper tube connects the bomb with a 


For CLEANER TUBE CLEANING 
SPECIFY A WILSON CLEANER! 


The cleaner still tubes—and other refinery tubes and pipes—can be 


cleaned, the longer the still or other unit can be on stream before 


another cleaning is necessary. The faster tubes can be cleaned, the 


sooner the unit is again in operation. 


Wilson EP (Extra Power) Tube Cleaners have that extra power, 


extra speed, and extra efficiency which enable them to clean tubes 


cleaner and in less time. A Wilson EP Cleaner and the proper Wilson 


cutter head or other accessory will rapidly and thoroughly remove 


extremely hard, heavy, or gummy deposits and reduce down-time 


and increase production and profits. 


Write for the name of our representative nearest to you or send 


for a copy of our thirty-six page catalog fully describing and illus- 


trating the complete line of Wilson tube cleaning equipment. 


THOMAS C.WILSON, inc. 


aq 9 


47-28 37th Street 


PIPE AND TUBE CLEANERS EXCLUSIVELY 
Long Island City. N. Y. 





Refiner & Natural Gasoline Manufacturer—V ol. 20, No. 12 
























Oxygen Bomb Recorder 


Foxboro Pressure Recorder. The Re- 
corder has a separate pen for recording 
the pressure in each bomb. As many as 
four pens can record, simultaneously, in 
the same chart area without inter- 
ference.” 


Variable-Speed Controller 


STANDARD TRANSMISSION 
EQUIPMENT COMPANY 


Standard Transmission Equipment 
Company, 417 West Eighth Street, Los 
Angeles, has introduced a new V-belt 
variable-speed transmission to its line 
of equipment. The JFS-CUB is espe- 
cially designed for all A section V-belt 
applications and for speed ranges up to 
3.3-1. Smooth sided pulleys are used 
rather than the _ interlocking type. 
Among the advantages claimed are: the 
patented positive belt alignment feature 
which makes possible mounting in any 
and every position without impairing 
function or throwing belts out of align- 
ment; machined and balanced cast iron 
construction, forged lubrication of the 
special bronze bearings on which the 
pulleys rotate; free-end pulley spindle 
to permit easy installation of belts; both 
pulleys on one side of pivotal mechanism 
which permits motor pulley and driven 


Variable Speed Controller 













































CORKBOARD insulation is again AVAILABLE 


HE cork supply situation is 
much improved. Cork is still 
under OPM control but the Gov- 
ernment’s reserve stock pile, to care 
for emergency requirements in the 
event Spanish and Portuguese ports 
are closed, has been substantially 
increased. This means that ship- 
ments now arriving can be utilized 
to meet most needs for corkboard 
insulation, first for defense work 
and then for work involving food 
preservation. Restrictions on the 
use of corkboard for insulating roofs 
and airconditioning ductsstillapply. 
Whatever may be your needs for 
low temperature insulation, get in 
touch with your Armstrong Cork 
man. Let him know how much cork- 
board you need, how it will be used, 
and when you will want it delivered. 
We expect to be able to make 
prompt delivery of all usual quanti- 


ties dependent upon continued 
favorable shipping conditions and 
upon Government requirements. We 
will be glad to give you information 
quickly about your specific needs. 
Get in touch with us early . . . if 
possible even before drawings are 
prepared ... so that our insulation 
specialists will have time to work 
out your problem with you in the 
most effective way. This early in- 
formation will help us to give you 
the best possible delivery service. 


Prompt Delivery of CORK COVERING 


Armstrong’s Cork Covering for 
cold lines and fittings is used largely 


in defense plants or in plants re- 
quiring refrigeration to protect 
perishable foodstuffs. Due to this 
fact and because the relatively 
small amount of cork used has not 
hindered the Government’s cork 
reserve program, we can meet prac- 
tically all needs for cork covering 
promptly. This insulation is made 
in sizes for all standard piping. 
For information on deliveries of 
corkboard and cork covering call 
our nearest office or distributor, or 
write direct to Armstrong Cork 
Company, Building Ma- 


terials Division, 1001 Con- (G A) 


cord Street, Lancaster, Pa. <“& 


ARMSTRONG CORK COMPANY 


Insulation Hea {quarte) 


% CORKBOARD * CORK COVERING x FIBERGLAS* %* TEMLOK x INSULATING FIRE BRICK * 
*Reg. U.S. Pat. Off. 0.-C. F. Corp. 


December, 1941—A Gulf Publishing Company Publication 


151 








pulley to be almost directly in line with 
each other; etc. 

The JFS-CUB is being introduced as 
a low-cost speed control to make possi- 
ble application on machines that never 
before could have the advantages of in- 
finite speed selection because of expense. 
It will transmit full capacity of A sec- 
tion V-belts, and can be used with all 
machines now using that size. 


Bundle Cleaning Lance 
THE AIRETOOL MANUFACTURING 
COMPANY 
The Airetool Manufacturing Com- 
pany, 200 Shuey Building, Columbus, 
Ohio, has designed a tool for the clean- 
ing of heat-exchanger bundles. It is of- 
fered as a device for removing deposits 
from spots which are difficult to reach. 


STEAM INLET 














Ask the Men Who Operate 
HANLON-WATERS Type 850 


“Displacement Type” 
LEVEL CONTROLLER 






Patented No. 2263771 


FLOAT 
7 


TAINLESS STEEL Torsion 
Tube is anchored to the housing and 
supported by the bearing. Pressure in 
the cage is held OUTSIDE the tube. 
Inside of the tube is at atmospheric 
pressure. Weight of the float actually twists the 
tube. Rising level reduces the effective weight 
of the float, causing tube to partially return to 
its normal position. The rod welded at the float 
connection transmits the rotation to the pilot 
mechanism. 


THE OM LY LEVEL CONTROLLER 


STUFFING BOX 
+ + « « « LEAKAGE 
+ + + « « « FRICTION 


information on all HANLON-WATERS Equipment 
available at representative nearest you 


HANLON-WATERS, INC. 


TULSA, OKLAHOMA 


New York, Chicago, Pittsburgh, Philadelphia, St. Louis, 
Denver; Shreveport and Lafayette, La.; Fort Worth, 
Houston, Corpus Christi, Longview and Odessa, Texas. 
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HOT WATER a 


Tuke Cleaning Lance 


It can be used in all cases where tube 
rows have a square pitch, the usual 
space between these tubes being %-inch 
minimum. Effective length of the lance 
is 30 inches and it may be entered from 
either side. 

Hot water or chemical solution is ap- 
plied through 1l-inch main valve and 
steam through the %-inch valve at the 
side with a jet in Y fitting to provide 
proper mixing. The handle is insulated 
for safety and convenience in handling. 


Steam Trap 
W. H. NICHOLSON & COMPANY 


W. H. Nicholson & Company, Wilkes- 
Barre, Pennsylvania, has introduced the 
Nicholson Industrial Steam Trap, Type 
AHV, which operates thermostatically 
by utilizing the temperature difference 
between steam and condensate to close 





Nicholson Steam Trap 


the valve. The trap is of the bellows 
type but is sturdily designed for high 
pressures and severe service, with high 
water and air discharging capacity and 
positive intermittent valve action. 


Acid Mask 
E. D. BULLARD COMPANY 


E. D. Bullard Company, 275 Eighth 
Street, San Francisco, has introduced a 
new mask which gives complete head 
and neck protection to workers han- 
dling acid and other dangerous solu- 
tions. The shatter-proof laminated gog- 
gles fit snugly around the eye cavities 
so that the hood cannot slip or turn. 
This feature assures good vision’ when 
the head is turned in any position. 

The live-rubber goggle mounting is 
provided with inbuilt air vents of the 
indirect type that prevents splattering 
liquids from entering, yet keeps lenses 
from fogging under normal working 
conditions. 

Form-fitting shoulders offer full neck 
and chest protection. There is ample 
impregnated cloth in the mask to tuck 





into other clothing, so that all vital 
parts of the body are protected. Seams 
are double stitched—then rubber ce- 
mented to add longer wear. This hood 
does not provide respiratory protection. 


Rotary Pumps 
BLACKMER PUMP COMPANY 

A line of rotary pumps designed for 
use with hydraulically operated machin- 
ery and other industrial applications, 
available for pressures up to 150 pounds 
and capacities from 50 to 700 gallons per 
minute, has been announced by Black- 
mer Pump Company, Grand Rapids, 
Michigan. 

Standard units are furnished in re- 
duction-gear drive, gearhead motor and 
V-belt drive, while standard construc- 
tions are of all iron, bronze-fitted, or all 
bronze. Pumps for lubricating liquids 
may be obtained with internal roller 
bearings, while external roller bearings 
are furnished on pumps for handling 
non-lubricating liquids. Pumps employ- 
ing external roller bearings are equipped 
with mechanical seals to eliminate stuff- 
ing boxes. 


Wall Coating 
THE BERGONIZE COMPANY 

The Bergonize Company, Merchan- 
dise Mart, Chicago, is offering a wash- 
able covering for wall surfaces. The 
product applies readily to a painted or 
cleaned wall and leaves a transparent 
protective film which prevents dirt and 
grime from penetrating the paint. It 
dries within 20 minutes at 70° F. One 
gallon covers 1500 square feet. It can 
be removed by clear water, taking away 
all dirt. 


GASKETS 


“MELRATH” 
“MELOIL” 
“MELBESTO” 


























@ We make gaskets in 
steel, copper, lead, 
monel metal stainless 
steel, Armco iron, 
aluminum, nickel, 
fibre, rawhide, rubber 
or any other material. 
Plain, corrugated or 
perforated metal. Met- 
al- asbestos and other 
combinations; to suit 
any use—for gasoline, 
acids, oil, chemicals, 
alcohol, steam, am- 
monia, ete. Any size, 
shape, quantity. 


ELRATH 


SUPPLY & GASKET CO., INC. 


Tioga & Memphis Sts., Phila., Pa. Est. 1909 
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TEACHING HUNGRY ACID TABLE-MANNERS 


HANDLING corrosive acid is like feed- 
ing a lion. You want it to eat — but not 
to bite the hand that feeds it. 

In short, you want Tellurium Lead. 

This new alloy resists the bite of cor- 
rosive acids even at temperatures close 
to the melting point of the metal. Thus 
it prolongs the life of tank linings, 
heating coils and pipe lines, cuts down 
shutdowns for repairs and also makes 
for safer working conditions. 

Strengthens under Stress: A tough 
lead to begin with, Tellurium Lead ac- 
tually gets tougher when rolled, 


stretched or hammered. As a result, 
turnover points and joints are less sub- 
ject to cracking. Further, this capacity 
to “work-harden” minimizes buckling 
and creeping—important where vibra- 
tion occurs—and also gives Tellurium 
Lead greater resistance to fracture 
from repeated heat changes. 
Tellurium Lead of our manufacture 


is time-tested St. Joe chemical lead, al- 
loyed with a small quantity of tellu- 
rium. It gives the advantages of this 
well-known chemical lead plus impor- 
tant new ones. Yet now costs only a 
fraction of a cent more per pound than 
chemical lead. Available in sheets, 
pipe and coils. For further facts, write 
our nearest branch, listed below. 


TELLURIUM LEAD 


NATIONAL LEAD COMPANY—New York, Baltimore, Buffalo, Chicago, Cleveland, Cincinnati, 
St. Louis; National-Boston Lead Co., Boston; John T. Lewis & Bros. Co., Philadelphia; National 
ITead & Oil Co., Pittsburgh; Georgia Lead Works, Atlanta; American Lead Corp., Indianapolis; 
Master Metals, Inc., Cleveland ; The Canada Metal Co., L:d., Toronto, Montreal, Winnipeg, Vancouver. 


December, 1941—A Gulf Publishing Company Publication 


153 











“Best Well Ever Installed” 
Said Clintonville, Wisconsin 


5000,000 


Gallons Daily 


EVER in its history had 

Clintonville, Wisconsin 
been able to obtain more 
than 250 gallons of water 
per minute from any of a 
number of their wells. The { 
city was growing and the 
need for a larger supply of water was 
becoming urgent. Layne Hydrologists 
made a survey, a contract was closed and 
the result is a well producing 1400 gallons 
per minute, or over 2,000,000 gallons per 
day. Thus again Layne has been outstand- 
ing in success where others have failed. 





at 


Layne installed their famous gravel wall 
well—a type of installation that size for 
size and depth for depth usually doubles 
and often quadruples the amount of water 
produced from a given formation. They 
differ materially from the so called “gravel 
packed” well and are the most efficient 
known. 


Layne can develop a new, larger and 
more economical well water supply for 
you. They can do the work promptly. thus 
expediting your expansion and production 
plans. Why not ask Layne to give you 
further details. For literature, address 


LAYNE & BOWLER, INC. 
Memphis, Tenn. 
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Herman W. Steinkraus, vice president 
and a director of Bridgeport Brass 
Company since 1928, has been elected 
general manager of the company. 
Steinkraus was born in Cleveland. He 
was graduated magna cum laude at 
Western Reserve University. He en- 
tered the Army as a private in the 
World War and rose to captain. 

For a number of years he was sales 
manager of Osborn Manufacturing 
Company, Cleveland. In 1924 he re- 
signed that position to start his own 
metals and chemicals business. He sold 
his business to Bridgeport Brass Com- 
pany and became its general sales man- 
ager June 1, 1928. A few months later 
he was elected vice president in charge 
of sales and a director, which position 
he held until January, 1941. At that 
time, because of the illness of Ralph E. 
Day, president and general manager, 
Steinkraus was placed in active charge 
of the business. In addition to Day, 
who continues as president of the com- 
pany, the other officers are: Herbert 
W. Jones, vice president in charge of 
finance; William R. Breetz, treasurer 
and assistant secretary; Rowley W. 
Phillips, secretary, and Everett Japp, 
assistant treasurer. 


A detailed description of the activi- 
ties of the five companies which com- 
prise Air Reduction Company, Inc., has 
been prepared and made available to all 
stockholders. The purpose of the pub- 
lication is to acquaint stockholders and 
others with the many activities and the 
many products in which the concern 
engages. The company has almost 2% 
times as many stockholders as em- 
ployes, who number more than 6100. 

The 55 pages of the loose-leaf publi- 
cation are illustrated with pictures and 
diagrams and describe the methods, 
markets and nature of the business, 
which is basically the separation of air 
into component gases, which are avail- 
able for industrial, commercial and 
medicinal uses. 

The trade names under which these 
products are sold are often not identi- 
fied with the five operating concerns, 


Air Reduction Sales Company, Na- 
tional Carbide Corporation, Wilson 
Welding and Metals Company, Pure 


Carbonic, Inc., and The Ohio Chemical 
& Manufacturing Company. 


Condenser & Heater Manufacturing 
Company has been organized with 
headquarters at 220 Delaware Avenue, 
Buffalo, New York. The concern will 
manufacture heat exchange and vacuum 
equipment. The organizers are S. C. 
Ross, F. D. Berkeley and H. M. Graham. 
A branch office has been opened at 
420 Lexington Avenue, New York. 


Vinson Supply Company, Tulsa, has 
opened a branch office in the Rule build- 
ing, Amarillo, Texas. W. Dow Perry 
will be in charge of this territory. The 
concern now has four offices, Tulsa, 
Dallas and Odessa, in addition to the 
new outlet. Stocks are carried at Tulsa 
and Odessa. The company represents 
Fisher Governor Company, Chase Brass 
& Copper Company, Tube-Turns, Inc., 
and National Tube Company. 





m BUSINESS NOTES 4 


Dr. Charles E. Lucke has joined the 
staff of Chemical Construction Corpora- 
tion, New York, as consulting engineer. 
He will continue to serve on the staff 
of Columbia University as Stevens pro- 
fessor emeritus of mechanical engineer- 
ing but will devote most of his time as 
a consultant in the selection and instal- 
lation of power-generating and mechan- 
ical equipment for the large projects 
now under construction by Chemical 
Construction Corporation. 





HELP WANTED 


Instrument Engineer wanted for re- 
sponsible position in oil refinery applica- 
tion work. Preferably qualified to an- 
alyze control problem from engineering 
flow plan, determine loads and pressure 
drops from process data, select proper 
equipment and a ecify A oe. 
Knowledge of Foxboro, + Brown, 
Mason-Neilan and Taylor gett essen- 
tial. Age approximately 26-30. Engineer- 
ing degree required. Location New York 

City. Employment permanent. Advance- 
ment pending ability. Pay $250-$300 per 
month. Address rep Y to: Box 22-8, c/o 
THE REFINER. Houston, Texas. 








FOR SALE 
For Immediate Delivery 

Two New 26-lb. natural gasoline 
storage tanks of 25,000 gallons 
capacity each, 10’ diameter by 40’ 
long shell with hemispherical 
heads, complete with 3’ high sup- 
port saddles, all necessary connec- 
tions, tanks built in accordance 
API-ASME code of new material 
in September, 1941, have never 
left fabricating plant and may ke 
inspected hefore shop painted. 
Price f.o.b. Shreveport, Louisiana, 
$3,100.00 each. 

Box 777, c/o The Refiner, Houston, Tex. 

















If you need condenser or heat ex-_ 
changer repairs in a hurry call us. was 
specialize in fast, high quality worl” 


25 Years Successful Experience 


¢ ENGINEERING C0, 
Gu NC. 


NEW 
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8O % BOILER EFFICIENCY! 


. when generating at 15,000 lb. per hour with 
feedwater at 210 deg. and without heat recovery 
devices .. . 79.4% when generating at 18,000 lb. 





per hour! 


That's the record of two new boilers installed with 
National Airoil Type S.A.L. Burners in a prominent 
Canadian refinery. Refinery gas, oil and pitch are 
used as fuel—burned singly or in combination. 


For 29 years the National Airoil Burner Company 
has specialized in burning liquid and gaseous fuels 
with utmost efficiency. In its complete line of equip- 
ment for Refinery service you're sure to find the 
answer to your burner questions. Just drop us a 

note describing your problem and 





we'll be glad to advise you... 
without obligation, of course. 


COMPANY, INCORPORATED 
1254 East Sedgley Avenve 
PHILADELPHIA, PENNA. 


THE M. S. A. 
EXPLOSION-PROOF 
COMBUSTIBLE 





NATIONAL 






















THE M. S. A. 
EXPLOSIMETER 





COMBUSTIBLE GAS 
HAZARDS— 


AT ANY PLACE 
IN THE 


For accurate gas determination at the For continuous sampling of surrounding 
working point, on this compact, portable atmosphere where combustible vapors 
combustible gas indicator provides simple may be present. Provides instant warn- 
one-hand operation,—with other hand ing when gas concentrations exceed a 
entirely free to handle sampling line or pre-determined limit, and is completely 
probe. Major features are: easy-reading contained in an explosion-proof case, in- 
meter, one-piece flow system, On-Off sig- cluding integral pump of unique desi 
nal bar, separate battery compartment, Adjustable without opening case. aa 
extra-long battery life with standard flash- be adapted for automatic ventilation 
light batteries. Complete details in Bul- control or process control. Write for 
letin No. DN-4. Bulletin No. DT-2. 


MINE SAFETY APPLIANCES COMPANY 


BRADDOCK, THOMAS AND MEADE STREETS - PITTSBURGH, PA. 
District Representatives in all Principal Cities 
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PUT YOUR | 
_ OLD PARTS 


~ 


$ ¢ SAK TOWORK 
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Sure! They are worn. They've had 
tough going these last few months. 
But there’s no need to scrap them. 

You can resurface those worn 
parts, at very low cost, with the 
proper grade of COLMONOY, and 
the parts can not only be used 
again but they will outwear and 
outperform unsurfaced parts many 
times over. 

COLMONOY is the easiest of all 
hard-surfacing alloys to apply. 
There is a grade for every hard 
surfacing requirement. Use COL- 
MONOY to recondition worn pump 
sleeves, rings and plungers, wash 
pipes, and all parts subject to 
excessive corrosion and abrasion. 


12 Proven Reasons Why You 
Should Specify Colmonoy 
Hard Facing Alloys 


1. Can be applied to all ferrous base 
metals. 

2. Easiest of all hard facing alloys to 
apply. 

3. Less pre-heating required. 

4. Has lower melting point. 

5. Flows more smoothly. 

6. Less welding time required. 

7. Can be hot wiped into shape. 

8. Less hard facing material required. 

9. Finishes to high polish, minimizing 

friction, 

Maximum resistance to abrasion, cor- 

rosion and galling. 

ll. Does not service check. 

12. Gives longer life. 


Write for Catalog 


Our engineers will be glad to 
discuss the proper application of 
COLMONOY to meet your indi- 
vidual requirements. Your letter 
will receive prompt attention. 


WALL-COLMONOY CORP. 


Sixth Floor, Buh! Bidg., Detroit, Mich. 


625 W. Jackson Blvd., CHICAGO 
123 W. Philadelphia St., WHITTIER, CALIF. 
558 W. 54th St.. NEW YORK 
208 Midco Building, TULSA 
21 Seneca St., BLASDELL, N. Y. 


CoLMoNnoy 


erlay Met 














John A. O’Brien recently was elected 

: to the post of vice 
of Johns- 
Sales Cor- 
poration, Lewis H. 
Brown, president of 
Johns - Manville, an- 
nounced. O’Brien will 
continue his duties as 
general sales manager 
of the power products 
and industrial depart- 
ment, a post he has 
held since 1938. He is 
a member of the J-M 
Quarter Century 
Club, having begun 
his career with the 
company in 1915. He also is a member 
of the Engineers Club, New York. 


president 
Manville 


J. A. O’Brien 


W. J. Thomas, who has been in the 
process equipment division of The Bab- 
cock & Wilcox Company at Barberton, 
Ohio, has been transferred to the executive 
department of the sales of Babcock & 
Wilcox Tube Company, Beaver Falls, 
Pennsylvania. He has been with the com- 
pany nine years, previous to which he 
was with Petroleum Iron Works Company, 
Sharon, Pennsylvania, as assistant sales 
manager. He is a graduate of Carnegie 
Institute of Technology, class of 1922. 


Top award in the industrial classification 
at the sixth annual modern plastics compe- 
tition went to Oliver United Filter Cor- 
poration, Oakland, California, on its Acid 
Pump Impeller and Filter Drum Segment. 


C. B. Dushane, Jr., has been promoted 
to the managership of the Mid-West ter- 
ritory for American Meter Company with 
headquarters at Chicago. He has been with 
the concern and its subsidiaries 21 years. 

After World War I when he was in 
the naval aviation service, he joined Mary- 
land Meter Works division of the com- 


| pany. From there he was transeferred to 


the Chicago office where he was repre- 
sentative, engineer and assistant manager. 
His education was in public and private 


schools of Baltimore with college work in 
the Baltimore Institute of Technology, 
Johns .Hopkins University and Massa- 
chusetts Institute of Technology. He is a 


member of the American Gas Associa- 
tion, a past president of the Mid-West 
Gas Association and member of associa- 
tions for Illinois, Indiana, Michigan, and 
Wisconsin, 


































LOW-COST WAY 
TO REDUCE 
FIRE HAZARDS 


Maintaining uninterrupted 
production of oil and oil prod- 
ucts is the biggest Defense 
job before refineries today. 
One thing... watch out for fire 
... and the things that cause 
it. When doing maintenance 
cleaning, don’t take chances! 
Avoid flammable materials! 
Use instead, fast, SAFE, low- 
cost Oakite cleaning. 
























































For example, a solution of rec- 
ommended Oakite material, 
applied with the Oakite Solu- 
tion-Lifting Steam Gun, 
quickly removes flammable 
grease, oil and grime accumu- 
lations from tractors, derricks, 
bubble caps, pumps and other 
producing and refining equip- 
ment. 















BYZ7 
Time... Money 
ON THESE JOBS, 



























Want money-saving help on such 
other jobs as de-scaling Diesel engine 
cooling systems, washing oil drums, 
-cleaning ‘‘lube”’ oil coolers? Write us 
today ... we'll be glad to help. No 
obligation, of course! 












OAKITE PRODUCTS, INC. 
50B Thames Street, New York, N. Y. 


Representatives in All Principal Cities of the 
United States and Canada 
























C. B. Dushane, Jr. 
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Ickes Gives Industry 


War Assignment 


A special supplement to the 


REFINER AND NATURAL GASOLINE MANUFACTURER 
December. 1941 

















* 














a to a letter dated November 12 addressed 
to the Petroleum Coordinator by Ray L. Dudley, pub- 
lisher of Tue Om WEEKLY, and published in Tue O1t 
WEEKLY of November 17, Secretary Harold L. Ickes, 
Petroleum Coordinator, has answered the questions pro- 
pounded him and in an earnest, straightforward manner, 
has set forth the “assignment of duty” for the industry, 
requested of him. 

The letter was received too late in the week to allow 
comment on it in this issue, but comment will be made 
on it in the December 22 issue. There is time available, 
however, for THe Om WEEKLY fo say that the Petro- 
leum Coordinator has given a very frank, and coopera- 
tive reply to a letter which set out questions current in 
the oil industry, and, to add that THe Ort WereKLy 
accepts the assignment given it by the Petroleum Co- 
ordinator which assignment it will fill to the topmost 
limits of its ability. 

The letter from Coordinator Ickes follows: 


December 9, 1941. 
Mr. Ray L. Dudley, Publisher, 
The Oil Weekly, 
Houston, Texas. 
My Dear Mr. Dudley: 

It is a pleasure to answer your friendly and en- 
couraging letter of November 12 in the same spirit 
in which it was written. I want you to know that 
as long as I am Petroleum Coordinator I will always 
welcome frank inquiries and helpful suggestions of 
the type contained in your letter. I want to thank 
you, too, for the pledge of cooperation by “The Oil 
Weekly.” In return, I hope that you and the petro- 
leum industry will always find the Office of the 
Petroleum Coordinator more than willing to meet 
you halfway in mutual cooperation. 


The Industry’s War Problem 


The specific questions asked in your letter are of 
great importance to the petroleum industry and to 
those military and civilian consumers who depend 
upon oil. I know you will be interested to learn that 
the questions you ask were among the first that | 
asked of members of my staff, and placing our- 
selves in a position to answer those questions has 
occupied a large part of the time of this office and 
of the various petroleum industry committees. Your 
letter arrives while the data necessary to the an- 
swers are being assembled and I am glad at this 





lekes Gives Industry 
War Assignment 


In reply to a letter from the publisher of THE OIL WEEKLY, 
the Petroleum Coordinator gives data on production needs 
for 1942 — Diseusses number of wells to be drilled — Calls for 
inereased operating efficiency — Points out need for explora- 
tion campaign — Discusses above-ground stock situation — 
refers to refining and transportation problems—Tells of 
work being done on priorities and stresses need for best 
utilization of materials 


(THE OIL WEEKLY, devoted to the producing-pipe line industry, is a 
companion publication to The Refiner & Natural Gasoline Manufacturer. ) 


time not only to agree with you that it is high time 
that these questions are answered, but also to offer 
preliminary answers to some of the questions. 

As your letter suggests, I do know something 
about the difficulties of curtailing the non-defense 
use of petroleum products in such a way as not to 
impair civilian morale, and it is my earnest hope 
that the demands of this emergency will not in- 
crease to the point where the productive facilities 
of the petroleum industry might prove incapable of 
meeting both defense demands and civilian require- 
ments. 


A Survey of Present Productivity 


You ask, “Isn’t it high time to find out just how 
much additional oil can be produced without ad- 
versely affecting ultimate recovery, simply by ‘open- 
ing the valves’? Isn’t it time to find out where this 
oil can be produced ?” 

This is one of the questions that for months has 
been receiving the attention of my staff and the 
District Production Committees, and it is becoming 
clear that the extra productivity of this country is 
centered chiefly in those districts that have con- 
sistently practiced conservation. Those fields which 
have been giving their all in the interests of short- 
term pay outs and quick profits now have little to 
offer our defense program except requests for mate- 
rial and equipment with which to salvage part of 
the oil which their past practices have rendered 
difficult to produce when it is needed. 

I am intensely and vitally interested in the quan- 
tity of oil that our oil fields can efficiently produce 
two years from now, after having produced at not 
less than those rates during the interim, rather than 
in what these fields can produce this month. We 
know where we stand. We can only guess what to 
expect. Consequently, each flush or semi-flush field 
must be operated so as to yield, under proper con- 
servation practices, the full production which it can 
supply throughout the emergency. Otherwise, we 
would have to call upon the geologists and wild- 
catters for accomplishments which might prove im- 
possible and, at the same time, require an excessive 
use of critical materials. 

You realize, of course, that much of the uncon- 
cern with which the public and many officials view 
the plight of the petroleum industry in its clamor 
for materials and supplies is due to a widespread 
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HAROLD L. ICKES 


“I sincerely believe that we are busy in a big way” 


belief, industry-nurtured, that the petroleum in- 
dustry could, without qualification, meet any pos- 
sible demand upon it. Such are the fruits of the 
bountiful “potential” trees which have thrived 
vigorously in many states. Because the petroleum 
industry has been “oversold” to the public you will 
appreciate the desirability of a gradual rather than 
an abrupt correction, lest the reaction be as harmful 
as the action itself. For this reason, it is hoped that 
the regulatory bodies of the various oil producing 
states may review and modify, if not abandon, the 
use and application of the term “potential’’ in its 
present numerous fallacious connotations, most of 
which have no reasonable relation to the ultimate 
yield of a property or field. 


Future Unpredictable—Must Be Ready 


The most difficult question you ask is, “Isn’t it 
time to present the industry with some concrete 
figures as to what will be expected of it in the way 
of daily production of crude oil—and to find out 
how much drilling will be necessary to do this and 
to place the crude reserves at a desirable figure?” 
This can be answered only by preliminary, tentative 
estimates which doubtless will have to be revised 
periodically. 

The quantity of crude oil required by our own 
defense effort and by our world-wide obligations 
is unpredictable because of its dependence upon 
military successes and failures. The petroleum in- 
dustry therefore must always remain “at the ready” 
to give its utmost. I need only remind you that the 
Bureau of Mines estimate of the December 1941 
demand for crude oil is 4,139,000 barrels daily, a 


truly astounding figure, which is an increase of 17 
percent over the December 1940 demand of 3,562,- 
500 barrels daily. A similar percentage increase, 
should it occur, would bring December 1942 demand 
to a point which is beyond the capacity of our pres- 
ently known oil fields to produce on a sustained 
efficient basis. Although your question did not in- 
clude an inquiry as to whether we could transport 
and refine such a quantity of crude oil, that, too, is 
a very grave problem. 

My expressed concern over the petroleum re- 
serves of this Nation has been pointed toward a 
time when we will have exhausted our resources 
in advance of the rest of the world and, therefore, 
will have to depend upon costly substitutes or look 
to imports to fulfill our requirements. Although the 
time must inevitably come when year after year the 
production of crude oil will exceed the new reserves 
discovered, as is now the case with the depleted 
states of the Appalachian area, I do not believe that 
such a time has yet come for the United States as 
a whole. Every year in which our discoveries of oil 
are less than the amount produced finds our task 
of regaining position much more difficult. This task 
of maintaining known reserves at a desirable ratio 
to current annual rate of consumption now is doubly 
difficult because the more and more elusive reserves 
must be found in even greater volume to attempt a 
maintenance of the reserve-consumption ratio in 
the face of a skyrocketing increase in crude oil 
demand. 

This task will continue long after the present 
emergency has passed. If our sustained productivity 
is allowed to diminish during this critical period, 
with our Nation now under dastardly attacks 
throughout the tremendous areas of the Pacific, we 
will have even more serious problems confronting 
us during the post-war reconstruction period. Then, 
as now, we will face the necessity of operating our 
fields at the rate of maximum efficiency while con- 
tinuing to bring into sight additional reserves to 
meet equally important demands. 


Drill to Maintain Output and Reserves 


With respect to the volume of drilling probably 
required in the future no precise answer can be 
given. The recent rate of drilling activity approxi- 
mates 30,000 wells annually and, if they continue 
to show the productivity witnessed in the recent 
past, that might suffice for both the necessary 
amount of daily production and the proving up of 
sufficient available reserves, although it is possible 
that 15,000 above-average wells would suffice, or, 
if below average, 45,000 wells might be necessary. 
We must remember, too, that 1942 drilling must 
also prove sufficient additional areas for 1943 
drilling. 


Use Available Supplies Efficiently 


Your next question, “Then, when the amount of 
necessary drilling has been calculated, isn’t it time 
to get busy in a big way and see to it that the indus- 
try has the necessary supplies with which to do the 
job?” enables me to say that I sincerely believe we 
are “busy in a big way” in helping the petroleum 
industry get the tools it needs to do the job. A 
considerable portion of the staff of this office is 
kept very busy in its duty of acting as an end 
product commodity section for the Office of Pro- 
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duction Management. Through the Materials Sec- 
tion of this office are cleared expeditiously and 
efficiently the multitude of applications for prefer- 
ence rating which require appraisal and recommen- 
dation by this office before consideration and action 
by the Office of Production Management. We have 
been engaged continuously in the task of improving 
and expediting this process, and we intend to keep 
at it. 

In addition to this service to the petroleum in- 
dustry, this office has specifically requested the 
Supply Priorities and Allocation Board to allot the 
petroleum industry 5,400,000 tons of steel and other 
materials to meet its needs for 1942. You will note 
that it is expected that oil will cost about seven 
pounds of steel per barrel in 1942. If less than the 
requested quantity of steel is allocated in 1942, the 
industry will nevertheless be expected to do all that 
is required of it. This will mean the drilling of 
fewer but better wells and the construction of fewer 
but more efficient pipe lines and refineries. In con- 
nection with our efforts to get the most oil for each 
pound of steel, we find that the most difficult part 
of the job is to make people realize that this emer- 
gency really affects them. Too many people in the 
oil business are still trying to conduct business as 
usual, particularly in the producing and refining 
divisions. 


Inerease Stocks in Ratio to Demand 


The suggestion you offer when you ask, “Isn’t 
it time to determine whether or not the crude stocks 
of the country are at their proper level—at their 
proper level at the proper points?” is now in the 
hands of the District Industry Committees for con- 
sideration and recommendation. Our preliminary 
studies, as well as the opinions of those who actually 
hold the petroleum stocks, have convinced us that 
aboveground stocks of petroleum, like underground 
reserves, are too low in proportion to current de- 
mand. These studies also make it apparent that 
different districts have different stock requirements 
as expressed in terms of “days supply.” An early 
report is expected from the District Committees, 
and an announcement will be made immediately 
thereafter. In the meantime, you will note that the 
production which will result from the forecast of 
December demand will likely interrupt the steady 
shrinkage of present stocks. In this connection it is 
evident that although the consumed stocks may have 
come from many states, only a few states will be 
able to assist in replenishing those stocks. 


Unnecessary Wells Biggest Waste 


As your last question you propound, “If there is 
physical waste in the oil industry which can be 
cured during this emergency, why not tell the in- 
dustry specifically where such waste is occurring ?”’ 
You know, as I do, that whenever an unnecessary 
well is drilled, an unnecessary pipe line or refinery 
constructed, there is actual physical waste of the 
irrecoverable materials that go into such drilling or 
such construction. Unnecessary wells are perhaps 
the worst offenders, because, as experience has 
amply demonstrated time and again, in addition to 
the amount of steel that is permanently lost when 
casing is cemented in such wells, their existence 
almost inevitably leads to inefficient operation of 


fields at excessive rates of production, with attend- 
ant underground loss of recoverable oil. I realize, 
also, that the waste of a commodity is frequently 
inversely proportional to its value, which fact may 
account for the continuing waste of large volumes 
of natural gas in some areas, the value of which 
for increasing oil recovery may not yet be fully 
appreciated. 

I am glad to note that during the past ten years 
the actual physical waste of oil resulting from in- 
efficient development and production operations has 
declined steadily as the industry in general, but with 
some notable exceptions, has become more aware of 
its responsibilities. Although possibly not actually 
permanently lost or destroyed, the quantities of oil 
that inefficient production practices are continuing 
to leave underground in several states and areas 
must be considered lost or wasted, until much 
higher prices for petroleum warrant the applica- 
tion of expensive secondary recovery methods. 


The Industry’s Assignment 


You ask for an assignment for the petroleum 
industry. I have indicated the scope of such an 
assignment in the foregoing paragraphs, but to 
recapitulate, here is what is expected of the petro- 
leum industry : 


1. Produce at least 1,500,000,000 barrels of crude 
oil during 1942, if that quantity can be supplied 
without impairing the ability to sustain the 
necessary production during the emergency. 


- Drill a sufficient number of wells, efficiently 
spaced, to furnish that amount of oil next year 
and to prove up sufficient reserves to furnish at 
least that amount during the following year. 


- Operate all wells so as to conserve reservoir 
pressure to the end that the greatest practicable 
ultimate recovery will be attained at the lowest 
possible cost, with minimum expenditures _re- 
quired to provide artificial energy to effect 
production. 


. Conduct an exploration campaign that will result 
in the discovery of new supplies adequate to main- 
tain a comfortable ratio between reserves and 
current annual consumption. 


- Maintain surface stocks of crude oil at adequate 
levels with respect to refinery requirements for 
the various grades and qualities of products as 
well as stocks of the products sufficient to protect 
against any unusual demand that may arise. 


. Make the most efficient use possible of the limited 
supplies of material and equipment to meet the 
demand upon all branches of the industry, finding, 
producing, refining, transporting and marketing. 


I want to thank you again for your concise letter, 
raising such important questions. I hope that you 
find my answers helpful and indicative of the ex- 
tensive studies which we have been prosecuting for 
months, with the able assistance of the experienced 


oil men now serving on our District Committees 7 


for National Defense. And now may I look to you, 
and other members of the petroleum press, to keep 


your readers fully informed of our activities so that 7 
we may have their cooperation and support as well 


as yours? 
Sincerely yours, 


(stGNeD) HAROLD L. ICKES, 
Petroleum Coordinator 
for National Defense 
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E automobile, truck and the tractor have 
brought a new era to farm life. With them 
éame long smooth stretches of concrete highways and 
Farmer Jones of Iowa now knows Farmer Brown of 
California. With the automobile came Natural Gaso- 
line—an Industry small in the beginning, for the daily 
capacity of the first Hanlon plant built in 1908, was 
only a few barrels per day. Today Hanlon-Buchanan 
supplies domestic, coastwise and foreign markets with 
thousands of barrels daily of uniform high quality 
Stabilized Natural Gasoline. 
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LENAPE STANDARD PRODUCTS 
SERVE ON MANY FRONTS IN THE 
NATIONAL DEFENSE EFFORT 


. 2 «+ 4 
Some of the most active applications 


in basic defense service are shown: 







Elliptical Handhole and Manhole Rings Heavy Manhole saddles with machined cover 
with Pressed Fittings for medium pres- for elevator systems on Aircraft Carriers. 
sure storage or process tanks. 





Seamless Forged Welding Necks for 
Boiler Drums and also Hull Connections 
on Liberty Ships. 


Type SWE Swing Cover Manhole Necks 
for Process Apparatus in manufacture of 
high explosives. 





RED MAN PRODUCTS 


LENAPE HYDRAULIC PRESSING & FORGING CO. 


WEST CHESTER, PENNSYLVANIA 





VINSON SUPPLY CO. JOHN B. ASTELL & CO., INC. HOWARD SUPPLY CO. ROBERT F. LANIER & CO. HERBERT P. SMITH CO. 
Tulsa, Oklahoma New York, N.Y. Los Angeles, Cal. Houston, Texas Pittsburgh, Penna. 
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- ANGLE TYPES 


Where the application involves high pres- 
sure drops, high velocities, coke bearing 
or very heavy liquids, or where maximum 
capacity with minimum pressure drop is 
a requirement, use Masoneilan 700 Series 
valves — built for manual, automatic, or 
manual and automatic operation. 





STANDARD TYPES > 


With or without air-fin bonnet, with or with- 
out the unique Masoneilan manual operating 
unit. Designed for the normal applications in- 
volving clean or semi-clean fluids, interme- 
diate pressure drops and velocities. 


MASON-NEILAN REGULATOR CO. 
1182 ADAMS STREET, BOSTON, MASSACHUSETTS, U. S. A. 


NEW YORK BUFFALO PHILADELPHIA PITTSBURGH TOLEDO CHICAGO ST. LOUIS HOUSTON ATLANTA 
LOS ANGELES SAN FRANCISCO TULSA MASON REGULATOR CO., OF CANADA, LTD., MONTREAL, CANADA 


December, 1941—A Gulf Publishing Company Publication 











... lies a tortuous trail of high temperatures, 
pressure and corrosion. 


For years we have devoted ourselves to 
these problems. We manufacture a com- 
plete line of tubes for high temperature 
service, including stainless steels for the 
most severe conditions of corrosion, oxida- 
tion and pressure; Timken Sicromo and D.M. 
Tubes for economical application under 
average operating conditions; and Carbon- 
Moly and Carbon for applications where 
oxidation and corrosion are not problems. 


The cost of Timken Intermediate Alloy 
Seamless Steel Tubes is more nearly that 
of carbon tubes, but they give many times 
the service of carbon tubes. Consult us 
today without obligation. 


THE TIMKEN ROLLER BEARING CO., CANTON, OHIO 
Steel and Tube Division 


TIMKEN 


TRADE-MARK REG. U. &. PAT. OFF. 


SEAMLESS STEEL TUBES 


Manufacturers of Timken Tapered Roller Bearings for auto- 

mobiles, motor trucks, railroad cars and locomotives and all 

kinds of industrial machinery; Timken Alloy Steels and Carbon 
and Alloy Seamless Tubing; and Timken Rock Bits. 
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The arrows point to two 
Armstrong Traps on re- 
boilers in natural gasoline 
plant in Arkansas. Handy 
engineering data on heat 
transfer rates is printed in 
the new Armstrong Steam 
Trap Book—ASK FOR A 
COPY. 








OFFERED IN BOTH SIDE INLET 
AND BOTTOM INLET STYLES 
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Reboilers 






QUICK FACTS: 


FREEDOM FROM TROUBLE. Non-air binding and self-scrubbing. Immune 
to ordinary dirt troubles. Only two moving parts. No narrow openings 
to get clogged up. Nothing that can collapse, Very little wear. 


QUICK DRAINAGE. No lag in discharging condensate. Heating surface 
is drained completely, and kept up to maximum efficiency. 


COMPLETELY AUTOMATIC. Nothing to adjust or set, No gage glasses to 
watch. No petcocks to open. Tight closing — no steam loss. 


BIG CAPACITY. Your dollar buys less dead weight and more real capac- 
ity in an Armstrong Trap. Get our capacity chart, 


QUALITY CONSTRUCTION. All-stainless steel interior trim now standard 
in all sizes, Complete line of traps with forged steel bodies available 
at moderate cost. All Armstrong Traps have valves, seats and mechan- 
isms of same quality and strength as used in traps for 1500 Ibs. 
pressure. 


WORLD WIDE SERVICE. You are never very far from an Armstrong 
Representative and a stock of Armstrong Traps. ARMSTRONG 
MACHINE WORKS, 852 Maple Street, Three Rivers, Michigan. 































ALCO 


HEAT EXCHANGERS 
PRESSURE VESSELS 
PRE-FABRICATED PIPING 








Reboiler 






Steam Header 


Three Services 
and One 
Responsibility 





You get all the advantages of 
single responsibility, uniform 
quality, and volume production 
when you buy Alco Heat Ex- 
changers, Pressure Vessels and 
Pre-Fabricated Piping — advan- 
tages that are translated into 
savings in time and money. 


Write for Bulletins 1030 and 1023. Evaporator Tower 


AMERICAN LOCOMOTIVE COMPANY 


ALCO PRODUCTS DIVISION 
30 CHURCH ST., NEW YORK, N. Y. DUNKIRK, N. Y. 
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A headline-making 


Repressuring an 


picks 


@ Repressuring and cycling operations require 
efficiency and adaptability from instruments— 
the high-pressure, big-volume range calling 
particularly for extreme ruggedness. Maximum- 
profit standards, to which all the operations 
are geared, also demand close and sustained 
mechanical accuracy. 


This is true at the Agua Dulce field with its 
mammoth high-pressure absorption plant for 


METRIC METAL 





the recovery of gasoline and distillate. Thirty 
miles of high-pressure gathering lines feed the 
Coastal Recycling Corporation plant—having 
a capacity of 140,000,000 cubic feet of gas 
daily! 

Trustworthy METRIC-AMERICAN Orifice Meters 
and Flowmeters are installed at the key input 
wells, the flowing wells, and—in the distillation 
circuit—on the fractionating stills and absorbers. 


WORKS © ERIE, PA. 


AMERICAN 
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ls Your Heat-Control Problem Different? 
So Is the Problem of Every Micromax User! 


No two of the many hundreds of Micromax Con- 
trollers in use are facing identical heat-control problems— 
in fact, no one Controller faces the same problem forever. 
Bumps in steam-pressure may be the temperature-upset- 
ting factor in one case; change in fuel quality in another; 
shifts in the outside temperature or wind-direction in a 
a third, and so on. 

Regardless of the exact nature of the problem, how- 
ever, Micromax will control it, if it’s controllable. For 
the “heart” of Micromax is a balance system so sensitive 
that it responds to tiny temperature changes, regardless of 


their cause. And in responding, Micromax simultaneously 
moves the fuel valve to a position which, regardless of 
load change, will bring temperature back to the control 
point. 

And you'll like the way in which Micromax works— 
its quick, firm, authoritative action; its extreme accessi- 
bility; its design which puts adjusting knobs and levers 
at the instrument, where one operator can reach them all. 
These and many other characteristics are explained and 
pictured in Catalog N-OOB. Ask for a copy, especially if 
you have a “different” control problem. 


LEEDS & NORTHRUP COMPANY, 4923 STENTON AVE.,° PHILA., PA. 


LEEDS & NORTHRUP 


MEASURING INSTRUMENTS =: 
Jri Ad N-33A-702(46) 


TELEMETERS - 
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AUTOMATIC CONTROLS : 


HEAT-TREATING FURNACES 
Vol. 20, No. 12 
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When unexpected demands arise in the coming months—and 
they surely will, with world conditions as they are—it will be 
too late to order the equipment needed the moment the emer- 
gency arises. 

That’s why we say that as far as deliveries go, next spring 
is right now. If you wait for ordinary year-end routine budget 
approval, your order may be delivered too late. To be prepared 
for any blending emergency, order your “LIGHTNIN” Quick 
Blenders now. 

“LIGHTNIN” Quick Blenders drastically reduce blending 
time (from 14 to 1/40 of present time—depending on the 
horsepower used). This permits you to save tanks, reduce 
power consumption, eliminate hold-over of tankers and tank 
cars, save delays and reduce pumping costs. You can materially 
step up output without adding a single blending tank. 

Good deliveries are possible now for A-10 priorities. Let’s 
start now so that you will be prepared to meet emergencies 
when they arise. Recommendations and quotations by return 
mail. Every installation “job” guaranteed. 


one 









Please send me: 
saidibecitel B-66—Side Entering Mixers—for large tanks. 
mise ae B-68—Pressure Vessel Mixers—continuous or batch, 
esssagaabeal B-65—Portable (Clamp on) Mixer. 
wicliiliiessae Mi-15—Refinery Applications. 
ausilicocs Mi-16—Questions and answers—gasoline blending. 
IE ERE: Mi-17—Lube Oil Blending. 
‘endaheatial Complete Refinery Catalog Binder. 


For executives and engineers in authority. 


a iicaccscishssnnicsesscopsnpsennicuunaconebiedeicseeciebgapnaeanaaniasii 


Refinery Units too large to ship by rail—Built at Sun Ship 
and shipped by water. Sun’s unlimited flexibility in produc- 
tion and shipping facilities offers every Refiner a service that 


is well worth considering when ordering new equipment. 


SHIPBUILDING & DRY DOCK tor 


CHESTER, PENNSYLVANIA | 
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ALUMINUM, 
DEFENSE, 
AND YOU 








SIX MORE PLANTS 
IN FIVE STATES 
ON THE WAY 


DEFENSE PLANT CORPORATION OWNS THEM. We’ve been 
designated to build them .. . fast. 





Actually, when the names went on the dotted lines of 

the contract on August 19, we had already placed more than $16,000,000 
worth of orders for some of the equipment and materials it takes longest 
to make and get. 


FIVE OF THESE PLANTS will smelt aluminum. Their combined capacity 
is planned for more than 500,000,000 pounds a year, which 
is greater than the nation’s entire production of aluminum 
in 1940. Locations: Massena, N. Y., Spokane, Wash., Trout- 
dale, Ore., Los Angeles, and in the State of Arkansas. 





The sixth plant will refine alumina from bauxite. Its bil- 
lion-pounds-a-year capacity adds 58% to the nation’s alumina capac- 
ity. It will be located at Bauxite, Arkansas. 


HOW GOES CONSTRUCTION? At this writirig, as fast as title is secured 
to the sites, contracts are being let for grading and foundations so 
as to be ready for the structural steel, which is coming as rapidly as 
it can be gotten. ‘ 


What is more important, the aluminum plants are 
scheduled to deliver ingot by the summer of 1942; the 
refining plant to deliver alumina in early summer, 1942. 





WE'VE ASSIGNED a large staff of men full time to headquarters en- 
gineering, purchasing, and accounting on this government building job. 


We’re sending competent and experienced management men out on 
these jobs as superintendents and other staff executives 
on construction, and for subsequent operation of such 
of these plants as we are designated to operate. 





EVERY KNOWN IMPROVEMENT in design and construc- 
tion and equipment is being incorporated in these 
plants. We intend that every dollar that will be spent shall be the best 
dollar’s worth that experience can build. We do not make one cent of 
profit from this assigned job of construction. 


We think we know how to get the government value- 
received for its money, because we are completing the 
expenditure of more than $200,000,000 of our own 
money in an expansion program which started after the 
beginning of the present war. Some of this expenditure 
is in new alumina and aluminum plants which will bring 
our own Alcoa capacity up to more than 700,000,000 
pounds a year. The remainder is in tremendous expan- 
sion of facilities for fabricating every form of aluminum. 





DEFENSE, GENTLEMEN, is getting its aluminum. 


ALUMINUM COMPANY OF AMERICA 
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HE list of UNIBESTOS major installations reads like a 

Blue Book of American Industry and is a list we will be 
glad to send to any reader. It includes some of the finest plants 
in the oil industry as well as long-time leaders in engineering 
research. But we are equally proud of the fact that UNI- 
BESTOS installations also include many of the smaller and 
lesser-known plants that make up the backbone of this 
country! These plants have found that UNIBESTOS offers 
unequalled application convenience, possesses all-round 
strength and durability, is available at reasonable cost, and 
has a number of special features of particular value to oil 


refineries. 


UNIBESIUS 


sf 


UNIBESTOS is offered in a com- 
plete range of sizes: sectional in- 
sulation for all pipe diameters up 
to 36”, thickness up to 5”. Sheets 
up to 36” x 36” x 5”. Available 
in 750° F. or 1200° F. material, 
or any combination of the two in 
single layer construction for any 
intermediate temperature. Write 
for literature and samples. 


UNION ASBESTOS 
& RUBBER COMPANY 


1817 S. 54th Ave., Cicero, Ill. 


CHICAGO—310 S. Michigan Ave. 
NEW YORK—420 Lexington Ave. 
SAN FRANCISCO 
116 New Montgomery St. 
Contractor-Distributors Located 
in Principal Industrial Centers 
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This 45 foot piece of 1234”, .843 carbon moly piping 
with its complex curves and angles is typical of the 
vital links in high pressure power systems which 
Grinnell is building to speed our national defense. 
Leading manufacturers, utilities and process plants 
seeking new and expanded power facilities, ‘““Give 
their plans to Grinnell” for expert interpretation and 
fabrication of piping. 
S=-oedotinnelt engineers are power specialists, qualified 
=By long experience to interpret even the most com- 
plex piping requirements into accurate, heavy-duty 
super-piping systems. Grinnell plants, strategically 
located to serve the nation, are equipped with every 
last facility to prefabricate these systems. 

Whether your proposed power extension is simple 
or complex, Grinnell can simplify your piping prob- 
lem. Write for Data Book, “Grinnell Prefabricated 
Piping”. Grinnell Company, Inc., Executive Offices, 
Providence, R. I. Branch offices in principal cities, 


> reve sy GRINNELL 


wHenever PIPING is invotiveo 
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What Types of Corrosion Affect 
Condenser Tubes? 


A second report by Scovill engineers, analyzing the major types 
of corrosion that shorten condenser tube life 








In our last report on tube cor- 
rosion, which recently appeared in 
this space, the five factors which 
singly or in combination underlie 
all corrosion were discussed. They 
are: acidity, temperature, dissolved 
oxygen, velocity, and electro-chem- 
ical action. The corrosion resulting 
from these factors is frequently com- 
plex and not always accurately 
predictable, but a study of our case 
records indicates that seven general 
types account for the major share 
of the difficulties reported. 

These seven are worthy of study, 
as they set up an experience table 
against which your installation can 
be studied and compared. 


Dezincification 


Dezincification of brasses is the 
result of an electro-chemical action 
in which the metal as a whole is dis- 
solved and the copper in solution is 
redeposited at the point or zone of 
attack. It results in the formation 
of layers or plugs of copper which 
generally are porous and brittle. 
Once started, this condition often 
progresses until the porous copper 
deposit penetrates the tube wall 
and leaks result. 

The tendency of brasses to de- 
zincify varies with the zinc content, 


those alloys containing less than 
15% zinc being relatively immune. 


Factors known to favor this type 
of corrosion are: 


1. High operating temperatures. 


2. Brackish, acid, and other con- 
taminated circulating waters. 


3. Sluggish or stagnant circulating 
water. 


4. Certain types of permeable scale 
formations. 


5. The composition of the alloy it- 
self. 


Deposit Attack, General 
Pitting and Other Forms 
of Intense Localized 
Attack 


If a foreign material is deposited 
on the tube wall, an electro-chem- 
ically active cell may form, since in 
connection with the deposited for- 
eign matter the opportunity for the 
formation of either an oxygen- 
concentration cell or a_ solution- 
concentration cell is present and 
likely to cause a rapid and intensive 
local pitting of the tube wall. A 
similar action may be initiated in 
other ways, as for example, a dis- 


continuous coating of scale or cor- 
rosion product on the metal surface, 
surface defects, etc., resulting in 
general pitting, or an intense local 
pitting. This form of attack is prob- 
ably the hardest to combat, since 
the electro-chemically active cells 
will corrode any known heat ex- 
changer tube material, although 
some materials are less subject to 
such action than others. 


General and Uniform 
Solution of Material 


Tubes sometimes dissolve uni- 
formly over their entire surface. 
Such solution is commonly the re- 
sult of circulating media which are 
acid in nature. If the action pro- 
ceeds rapidly, the choice of material 
has undoubtedly been unwise, and 
a change to a new alloy can ordi- 
narily be made to effect a decided 
improvement in service life. 


Galvanic Action 


The normal use of copper alloys 
in heat exchanger equipment is such 
that galvanic action does not ordi- 
narily play an important part in 
their corrosion. While Scovill Serv- 
ice Engineers always consider the 
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possibilities of galvanic action, the 
ordinary materials of construction, 
namely, steel shells and tube sheets 
in connection with copper base al- 
loy tubes, do not cause serious 
trouble of a galvanic nature. Where 
possible, we recommend copper 
zinc alloys for tube sheets, but in 
general do not insist upon their use. 


Impingement Attack 


This form of corrosion is a com- 
bination mechanical-electro-chem- 
ical one. The continual bombard- 
ment of tube walls by entrained 
gas bubbles, bubbles of gas released 
from solution oy turbulence, or 
other foreign matter carried in the 
circulating medium results in the 
continual wearing away of the pro- 
tective scale or film, leaving clean 
metal surfaces exposed to the cor- 
roding action of the circulating 
medium. 

Such action normally confines 
itself to the inlet end of the tubes, 
although sometimes conditions are 
so bad that the tube is worn away 
throughout a major part of its 
length. 

This form of corrosion is not com- 
mon in petroleum exchangers but is 
frequently encountered in surface 
condensers circulating water at 
relatively high velocities. Mechan- 
ical changes in the circulating sys- 
tem designed to eliminate or mini- 
mize turbulence, entrained air, or 
other erosive materials frequently 
can be made to reduce this type of 
destructive attack. Sometimes it is 
necessary to change the tube alloy. 
Cavitation is closely related to im- 
pingement in that its action pro- 


ceeds along erosive-corrosive lines. 
The action is associated with ob- 
structions causing local turbulence, 
the release of dissolved gases in low- 
pressure areas adjacent to the ob- 
struction, and a local bombardment 
of the tube wall. 


Season Cracking and 
Stress-Corrosion 


Season cracking is the failure of 
metal in repose, under no outside 
strain, and is the result of unbal- 
anced internal stress usually associ- 
ated with severe cold working. 
Alloys of high zinc content are more 
readily affected than high copper 
alloys. Very mild surface corrosion, 
particularly by ammonia or am- 
monium compounds, is a contribut- 
ing factor to this type of failure. 

Brasses containing over 85% 
copper are not generally subject to 
season cracking except under very 
severe conditions. 

Stress-corrosion cracking is closely 
related to season cracking differing 
only in that stress is externally ap- 
plied rather than existing asinternal 
strains in the metal. Stress-corrosion 
cracking, therefore, is generally 
understood to mean the cracking of 
brass, initially free from internal 
stress, by the application of tensile 
stress and simultaneous attack by 
certain corrosive agents, particu- 
larly by ammonia or ammonium 
compounds. 

Since the use of ammonia as a 
neutralizing agent is quite common, 
careful control should be main- 
tained, since any excess contacting 
the copper alloy tubes may greatly 
reduce service life. Where possible, 


the substitution of sodium hydrox- 
ide or lime is recommended. 


Corrosion Fatigue 


If any of the aforementioned 
forms of corrosion are accompanied 
by vibration or other alternate 
mechanical stressing, a premature 
fatigue failure is likely to result, 
since the endurance limit of metals 
is materially reduced by corrosion. 


Scovill Offers 3 Services 
to Condenser Tube Users 


SERVICE IN MANUALS. ff you are 


interested in further information on 
Condenser and Heat Exchanger 
Tubes, the relative resistance to 
corrosion of metals and alloys com- 
monly used in this service, and sim- 
ilar technical material, send for a 
copy of the Scovill booklet ‘‘Con- 
denser Tubes.”’ Its 67 pages contain 
a summary of technical information 
which many users of Condenser and 
Heat Exchanger Tubes have found 
useful. A copy will be sent free upon 
request to Scovill Manufacturing 
Co., 15 Mill St., Waterbury, Conn. 


SERVICE IN MEN. a, experienced 


staff of service engineers is available 
to study your particular problem 
and offer the practical benefit of 
their advice. 


SERVICE IN METALS. Fnerimen- 


tal furnaces and research labora- 
tories are maintained, not only for 
development work, but also for 
testing and selecting proper metals 
for your specific requirements. 


Scovill, for many years a regular source of supply for the U.S. Government, is cooperating in every way 
to forward defense plans. When deliveries are not as prompt as our customers desire, we hope they 
will realize that delays are sometimes unavoidable and part of the price paid for national defense. 












Condenser Tube 


three services 
SERVICE IN METALS ...SERVICE IN MEN 
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Aluminas for Catalytic Purposes 
Active Types 


Activated Alumina 
This is a catalytically active ma- 
terial when used alone or as a 
catalyst support. The pores occupy 
50% of the particle volume. 


Hydrated Alumina C-730 


An Alumina which is active after 
an original heating to 500°F. It 
has finer particles and _ greater 
surface area than obtainable with 
ground natural minerals. 


Inactive Types 


Tabular Alumina 
This Alumina is a_ substantially 
inactive catalyst carrier. Close 
mesh sizes are obtainable. 


Monohydrated Alumina D-50 


This is a substantially inactive 
powdered Alumina having average 
particles of 1 micron diameter. 











You may be able to simplify and speed up your 
catalytic reactions, boost their efficiency, in- 
crease their yield, with one of the Aluminas. 

Aluminas serve in three ways; as catalysts, 
as carriers, and as carriers and auxiliary cata- 
lysts. Because Aluminas are pure, there is less 
likelihood of uncontrolled side reactions and 
poisoning. Some forms are soluble in either acids 
or alkalies, making it easy to recover expensive 
catalysts. 


A most important generalization is _ that 











ALUMINUM AND 





ALUMINUM™M ORE COMPANY 


FLUORINE 





Aluminas help prevent the formation of free 


carbon. Less free carbon means less clogging of 
the pores, more favorable conversions and yields. 

The physical properties of Aluminas suit them 
for long use with a minimum loss of productive 
capacity. The greater surface area of the Aluminas 
increases the efficiency of the catalysts. 

For samples to test in your processes, write 
ALUMINUM COMPANY OF AMERICA (Sales 
Agent for ALUMINUM ORE Company) 1963 Gulf 
Building, Pittsburgh, Pennsylvania. 
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Cooperating with the petroleum industry and the 

government in the national defense program, Lummus 

is now building: 

3% Complete plants for the production of 100 Octane 
Gasoline 


% Naphtha Polyform units for the preparation of 
butylenes for iso-octane plants 


% Iso-pentane, iso-butane, butylene and other 100 
octane stock preparation units 


% Plants for the production of 91 Octane aviation fuel 


% Lube oil solvent plants for the production of speci- 
fication aviation lubricating oils 


% Ammonium picrate plant 


% Phenol plant 


This partial list of current construction is in addition to 
aviation gasoline and other plants completed by 
Lummus since the inception of the national defense 


program. 


THE LUMMUS COMPANY 
420 Lexington Avenue, NEW YORK, N. Y. 


600 SOUTH MICHIGAN AVENUE, CHICAGO, ILL. 
70 BARN HILL, WEMBLEY PARK, MIDDLESEX, ENGLAND 
2315 TANGLEY ROAD, HOUSTON, TEXAS 
FLORIDA, 671, BUENOS AIRES, ARGENTINA 
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PETROLEUM REFINING PLANTS 













































































For Year After Year Serice 
— The Terry Sclid Wheel Jurtine 


The Terry Solid Wheel Turbine em- 


ploys a one piece steel wheel. The buckets 
are milled from the solid metal. There 
are no parts to become loose or to 
work out. 

The blades have large clearances 
and are double rim protected. End play 
cannot damage the blading and it is 


impossible for it to foul. 


The power producing action of the 


steam in the wheel takes place on the 
curved surfaces at the back of the buck- 
ets and therefore close blade clearance 
is not necessary. 


Terry Solid Wheel Turbines are avail- 
able in ratings from 5 HP to 2000 HP 
and are built for all commercial steam 
pressure and exhaust pressures. They are 
described in our bulletin S-116. A re- 
quest on your business letterhead will 
bring a copy. 


Above: Cross section of typical Terry Solid Wheel Turbine. 








THE TERRY STEAM 
TURBINE COMPANY 


TERRY SQUARE, HARTFORD,CONN. 


(pu 


\ 
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p> Everything that Taylor makes is made to measure. 


Every instrument that Taylor makes for Industry is 
‘designed to indicate precisely, or record precisely, or 
control precisely. Taylor-made precision protects In- 
dustry’s power to produce today. These are the jobs 
—not 1 but 5 jobs—that Taylor Instruments are doing 
for defense: 


f/ Constant top-grade perfection 
» . comes from using Taylor Instru- 
ments, because they permit 
complicated processing operations 
to be carried on automatically. 

















TAYLOR INSTRUMENTS HELP SPEED UP PRODUCTION 


With Taylor Instruments on guard 
over industrial operations, insur- 
umes ing automatic precision, products 
can be turned out faster. Mishaps 
due to human errors get far less 
chance to gum up the works. 








a a BE 
TAYLOR INSTRUMENTS HELP INSURE UNIFORMITY 


his Exact duplication of operations, 

{A @ guaranteeing exact duplication of 

74 _mass-made products, can be 

: Gy; indefinitely carried on if Taylor 

“ Instruments are used to record 

and control those operations 

with the automatic exactness that 
human skill can’t match. 





‘Taylor Instruments are doing NOT 1 BUT 5 jobs for defense 





TAYLOR INSTRUMENTS HELP FREE MANPOWER 


= 





~~» Skilled employees in a Taylor- 

. equipped plant do much less 
“sentry duty” merely watching 
over operations. They are freed 
for other more essential work. 
Taylor Instruments are automatic 
industrial sentries. 


TAYLOR INSTRUMENTS HELP MAKE DEFENSE DOLLARS 


GO FARTHER. Uncle Sam is likely 


to get more of the best for his 

‘ money from plants using Taylor 
Instruments. Why? Because, by 
using Taylor Instruments, these 
producers often can cut their pro- 
duction, maintenance, and labor 
costs noticeably and can sell to 
the Government at lower prices 
without cutting profits! 





Taylor Instruments should be doing these five—not one but five— 
jobs for you, too. We want you to be getting 100% satisfaction from 
your present Taylor Instruments, and we're here to see that you do. 
Perhaps we can suggest ways to improve your instrument perform- 
ance. We’ve had plenty of experience in this industrial instrument 
business. How can we help you most? Taylor 

Instrument Companies, Rochester, N. Y. 

Plant also in Toronto, Canada. ~~ 


MANS BETTER MaDe 


IN AMERICA.0Y AMERICANS 


“Ta 


indicating #/ Recording Controlling 














The New Taylor Fulscope Con- 
troll testing Amarica's youse TEMPERATURE, PRESSURE, FLOW 


to produce with net | but 3 and LEVEL INSTRUMENTS 
forms of control. nN ie 
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TEXACO 
DEVELOPMENT 
CORPORATION 














PATENT LICENSES 
: IN THE 
PETROLEUM INDUSTRY 


TEXACO DEVELOPMENT CORPORATION 
A Subsidiary of The Texas Corporation 


26 Journal Square ° Jersey City, N. J. 
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ONG felt has been the need in pipe line and re- 
finery service for accurate meters that assure 
continuous flow without distortion due to pres- 
sure changes or pipe line strains. Smith High- 
Pressure Meters—designed as they are on the 
original Smith rotary-positive displacement prin- 
ciple—adequately meet this need by providing vi- 
brationless, streamlined flow at balanced pressure. 


Pressure inside and outside the metering mech- 
anism is constantly equalized to eliminate dis- 
tortion of the measuring chamber .. . assuring 
greater speed and accuracy over wide ranges of 
flow, regardless of pressure fluctuations. Self- 
contained metering mechanism—mounted in a 
high-pressure steel housing—can be readily re- 
moved for inspection or cleaning without dis- 
turbing counter or pipe line connection. No 
valves! No pistons! No heavy reciprocating parts! 
Frictional resistance is practically eliminated. 
Conservative rotor speeds assure long life. 


For complete details on Smith Meters for any 
petroleum need, write the nearest Smith office. 


VDUUNUUUONIUOONIUCOOUUNENAUbEAN NAAN ‘ 








SMITH HIGH-PRESSURE METER 
MODEL M-65 


Capacity: 650 gals. per min., 929 bbls. per hour. 
Working Pressure: 1000 Ibs. Nickel steel housing. 
. 
Special equipment available includes: Automatic Temperature 
Correction, Remote Reading Register, Rate of Flow Indication, 
and Special Alloy Construction to meet corrosive conditions. 
@ 
Smith High-Pressure Meters are made in three pressure ranges: 
1000, 500, and 250 p.s.i., and in six sizes from 57 to 929 
bbls. per hour. 
There’s a Smith Meter for every pipe line and refinery need. 





QULVUUEQAENUOOATAAY UAL UANU ESTEE EAT 


SMITH METER COMPANY 


SUBSIDIARY OF A. O. SMITH CORPORATION 


Factories at Los Angeles and Milwaukee 


ovo HAUUETTAUENUUAAULCUU UU UEUH EAA EAS 


TDDUUUATEENUUUUCEEOUUUUEAUUUTUGGUUUUEUEAEA UU EAAA UAE 


| 


STUMNIUUNNUUUNNALULNOUTNUANEAAUENALEEA TN 


RE! 
4 


One « 
has b 
this vy 
our ef 


We a 
direct 
critic 
presen 
Labor: 
marke 
researe 
avenui 
Steels | 


SALES OFFICES AT NEW YORK, CHICAGO, HOUSTON, LOS ANGELES . LOCAL STOCKS AT CONVENIENT POINTS « LOCAL AGEnis IN Ath Printical CITIES 
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BETTER THAN 
MAINTENANCE 
INSURANCE 


@ Making more replacement parts available by 
high priority ratings is one way to keep refining 
output at its peak. But—Republic Upson Stud 
Bolts do the job a better way. They give you 
better bolts with extra endurance to reduce the 


frequency of replacements. 


Republic Upson Quality Stud Bolts resist punish- 
ing temperatures, high working pressures and 
severe corrosion attacks. They take heavy 
wrenching without breakage or slippage. They 
turn up to a tight grip quickly—and hold it. All 
because of their toughness all the way through; 
clean, strong threads; sharp-cornered nuts; 


accuracy to size; uniform fit. 


. You get this extra long-life insurance of main- 
i tenance and operating efficiency at no extra cost. 
Ask for a quotation on Republic Upson Stud 


One of our most important activities at Republic always , <P Bolts. Specify alloy or stainless steel to meet 
has been research. Today’s emergency has not retarded 


Se ee bonis your specific requirements. Do it today. 


We are carrying on a relentless and unceasing program 


directed toward the development of new steels for certain 
critical defense problems and the improvement of RE Be UBLI Cc ‘5 TE L C oO we a oO RATI fe) N 


Present steels. 
Laboratory and plant research, commercial Bolt and Nut Division: Cleveland, Ohio 
market research, product development Berger Manufacturing Division ¢ Culvert Division 
tesearch—all are exploring ee ee a i Niles Steel Products Division ¢ Steel and Tubes Division 
cay Rpg ag be to better Republic PRESIDENT Union Drawn Steel Division + Truscon Steel Company 


' 
¢ 
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BRANCH OFFICES: 337 Curtis Bidg., Detroit; 1914 Vermont Ave., Toledo; 205 Engineers Bldg., Chicago; 254 W. 31st St., New York 


PRESSED STEEL COMPANY PRODUCTS: Carburizing and Annealing 
Boxes, Thermocouple Protection Tubes, Seamless Steel Cylinder Caps, Seamless Steel 
Neck Rings, Welded Alloy Tubing for High Temperature and Corrosive Application 
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SHELL DEVELOPMENT COMPANY 
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ISOBUTANE | 


FOR 


ALK YLATION 


The Shell Isomerization Process - 
economically converts normal butane 
to isobutane for aviation gasoline. | 





Simple plant. 
* Attractive payout. 


Licensed under patents of Shell 


Development Company. Inquiries invited. — 






100 Bush Street, San Francisco, California 








POWELL VALVES 


Powell Valves are designed from the beginning 
to perform specific functions in the ever-changing 
American Industrial picture. They are checked 
and tested for design, material and performance 
by skillful, experienced research engineers on the 
most up-to-date laboratory equipment to be had. 
When these preliminary steps are completed and 
production starts the latest type machines are 


necessary to insure the strictest adherence to the 


standards of precision set up by Powell engineers. 


Shown here is an 8” class 300 lb. Cast Steel Gate 
Valve. It is furnished with standard faced or with 
R.T.J. flanges. Bevel gear operation on larger sizes. 
Especially designed to meet the special require- 
ments of the Oil Industry it conforms in all respects 
to A.P.I. Specifications 600A—1939 and B-16E— 
1940. A fine example of Powell Engineering. 


The Wm. Powell Company 


Cincinnati, Ohio 


eT LLL 
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When tubes in heat exchangers, evaporators and ELECTRUNITE Stainless Steel Tubing—made of | 
condensers begin to fail—when frequent replace- Republic’s time-proved ENDURO*—will sub- 

ment becomes necessary—it’s the rising cost of stantially retard the upcreep of maintenance cost. 7 
maintenance and replacement plus the cost of Yes, it costs more than carbon steel tubing—but | 


lost operating time—the UPCREEP of expense— the savings may be many times the extra cost. 
tnat eats into profits. Republic ELECTRUNITE Stainless Steel Tubing 
And when these costs start to creep up and up— affords all the advantages of the electric resistance 


when the tubes you are using lack the ability to welding process, too—including consistent uni- 
resist the attack of corrosion and high formity, strength, scale-free surface and 
temperatures — it’s time to change to ease of fabrication. Write for the complete 
longer-lasting tubes. story. Steel and Tubes Division, Republic 


In most types of severe service, Republic Steel Corporation, Cleveland, Ohio. 


Reg. U. S. Pat. Off. 


youblée ELECTRUNITE 








REG U S. PAT. OFF 


ELECTRIC RESISTANCE WELDED STAINLESS STEEL TUBING 


Also Boiler Tubes «++ Condenser and Heat Exchanaer Tubes «*+* Mechanical Tubing 














HOW THE CONTROL ROOM CAN SEE INSTANTL'H 





As shown in the flow sheet of debutanizer control, instrument men and engineers in the 
control room can constantly see what is happening in the pipe lines — yet with no long, 
costly and possibly leaky lines to the meter-body. 


This striking example of Bristol’s Metavane and its value, shows how it gives instantane- 
ous record and control over flow. This pneumatically operated instrument eliminates all 
danger of explosion and can, therefore, be used with the greatest safety in the hazardous 
atmospheres encountered in refineries. 


SALES ENGINEERS IN HOUSTON, TULSA, LOS ANGELES, NEW YORK, CHICAGO, AND OTHER MAJOR REFINING CENTERS 





L'HE FLOW IN PIPES HUNDREDS OF FEET AWAY 


MEASURE RECORD OR CONTROL 


TRANSMIT MEASUREMENT 
SEVERAL HUNDRED FEET 


SLB. FILTERED 
AIR SUPPLY 


WRITE FOR FREE METAVANE BULLETIN 513 
Address 111 Bristol Road, Waterbury, Conn. 





AUTOMATIC CONTROLLING AND RECORDING INSTRUMENTS 


aS THE BRISTOL CO. OF CANADA, LTD. THE BRISTOL COMPANY BRISTOL’S INSTRUMENT CO., LTD. 


TARANTO ANTADIN mel tele) Mm. me Menem a lell-e ie) 





























Those tangents on Weld ELLS 


are for you! 


HE accurately formed straight segments on 

each end of every WeldELL are placed there 
for your benefit—to give you better engineered 
piping at lower cost. 

They keep the weld away from the zone of high- 
est stress, make lining up easier and facilitate 
the use of slip-on flanges with WeldELLS. 

Tangents provide just one of eight good reasons 


for insisting on WeldELLS. Seven other extra 
value features are listed below. 


> WeldELLS and other Taylor Forge Fittings for 
Pipe Welding and Forged Steel Flanges are 
stocked by authorized distributors in all principal 
cities. Ask your local distributor for a copy of 
Taylor Forge Catalog No. 401. 


TAYLOR FORGE & PIPE WORKS, General Office & Works: Chicago, P. O. Box 485 
New York Office: 50 Church Street @ 








WeldELLS have everything — 


No other fittings for pipe welding combine 
these eight features. In addition to tangents 
these features are: 

1. Seamless—Greater strength and uni- 
formity. 

2. Precision quarter-marked ends—sim- 
plify layout and help insure accuracy. 

3. Selective reinforcement—provides uni- 
form strength. 

4. Permanent and complete identifica- 
tion marking—saves time and eliminates 
errors in shop and field. 

5. Wall thickness never less than speci- 
fication minimum—assures full strength and 
long life. 

6. Machine tool beveled ends—provide 
best welding surface and accurate bevel 
and land. 

7. The most complete line of Welding 
Fittings and Forged Steel Flanges in 
the World—insures ‘complete service and 
undivided responsibility. 


Philadelphia Office: Broad Street Station Bldg. 
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These Exclusive REED VALVE 


fealunres assre... 
EAS — PROTECTION AGAINST 


EASE OF OPERATION 





In Any Service....... 


| THE DISC IS LIFTED DIRECTLY 
AWAY FROM ITS SEAT BEFORE 
IT STARTS TO MOVE TO THE 


OPEN POSITION. ASSURING 


Erosion of Valve Seats 


THE CLEANING ACTION OF THE DISC, 
PLUS THE THROUGH-CONDUIT IN 
THE DISC HOLDER COMBINE TO 
REDUCE EROSION OF THE VALVE 
SEATS TO A NEGLIGIBLE FACTOR 





EASY OPERATION. 





















EASE OF OPERATION 
@ 


PROTECTION AGAINST VALVE SEAT EROSION 


—two important points to consider on your next 





valve problem. 


Reed Valves, through the lifting action of the 
disc, assure ease of operation in any service, and 
the cleaning action of the disc, plus the through- 
conduit in the dise holder, reduces erosion of the 
valve seats to a minimum and assures tight seat- 


ing at all times. 


Send for the Reed Valve Catalog 41 
NOW. Reed Valves will help you reduce 
your valve maintenance costs. 








VALVE 


REED oivision 


REED ROLLER BIT CO. 
HOUSTON, TEXASU.S.A. 
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WHEN THE SHADOWS ARE GONE... 


As spring follows winter, so 
peace will return, allowing the 
world to resume its progress to 
better ways of doing things. Far- 
sighted men are thinking of the 
future, keeping tomorrow in mind 
while doing today’s urgent task. 


Today we of Keasbey & Matti- 
son willingly give precedence to 
orders from defense industries, 
as you would have us do. Our 
plants are running day and night, 
we are enlarging our working 
force and adding to our machine 
capacity. Even so we are finding 
it difficult at the present time to 


KEASBEY & MATTISON 


PENNSYLVANIA 


COMPANY, 


AMBLER, 


deliver some products to many 
of our customers. 


But, like you, we are keeping one 
eye on the future. When normal 
times return... when we are able 
to ship you everything you want, 
when you want it... we expect to 
have found ways of doing things 
better, offering you asbestos prod- 
ucts that will last longer, prove 
more economical and serve your 
purposes better. 


To that end, we need your help 
now. Can you, who use asbestos 
materials, give us some ideas for 
tomorrow ? Have you encountered 
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some specific problem that could 
be overcome by a new application 
of asbestos? We will give thor- 
ough consideration to any sugges- 
tion, in the hope that it will prove 
to be practical from a manufac- 
turing standpoint. We'd greatly 
appreciate a letter from you. 
* * * 


Nature made asbestos; 
Keasbey & Mattison has made it 
serve mankind... since 1873. 















Bayonet Type Heat Exchanger 





Immersion Type Heat Exchanger 


AND FREEDOM FROM CORROSION ARE OBTAINED 


~— [arbats 


TRADE-MARK 


PIPE AND FITTING 


FOR THE CONSTRUCTION OF HEATING OR COOLING COILS, EVAPORATORS AND 
OTHER HEAT EXCHANGE EQUIPMENT USED IN CONTACT WITH CORROSIVE MATERIALS 








* “K arbate”’ is the trade-mark for a carbon or graphite base material impervious to seepage of fluids under pressure. 





Elements for Shell and Tube Type Heat Exchanger 


National Carbon Co., Inc. APPLICATION CONSIDERED. 
Cleveland, Ohio. 
; ; NAME 
Gentlemen: Please send me information 
on the use of “Karbate,” Carbon or yap 
Graphite materials for the application 


named. 





CITY STATE 





Tube Bundle Heat Exchanger 


@ “Karbate” No. 2 pipe 
has heat transfer proper- 
ties equal to steel pipe of 
corresponding diameter. 
It is unaffected by salt 
water as well as most 
acids, alkalies and other 
corrosive materials. 
Hundreds of heat ex- 
changers of “Karbate” 
construction are in suc- 
cessful use. These repre- 
sent many varied types, 
a few of which are illus- 


trated on this page. 








Return Bend Cooling Coil 


Carbon Sales Division, Cleveland, Ohio 


NATIONAL CARBON COMPANY, INC. 


GENERAL OFFICES 


Unit of Union Carbide and Carbon Corporation 30 East 42nd Street, New York, N. Y. 


UCC BRANCH SALES OFFICES 
New York, Pittsburgh, Chicago, St. Louis, San Francisco 
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MODEL 40 
Stabilog Controller 


REG.U.S. PAT. OFF. 


For Temperature, Pressure, Flow or Liquid Level 
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Typical of many Foxboro refinements is 
the single, quick-reading dual-indicator to 
replace two separate pressure gauges. 


It's not a matter of added gadgets, but care- 
fully-engineered simplifications, that makes the 
Model 30 Stabilog Controller a revolutionary 
advance in stabilizing control. This new instru- 
ment incorporates mechanical refinements 
never before employed to eliminate friction, 
lost motion and possibilities of human errors in 
controller operation. 


Surer, Easier Manipulation 


Even secondary elements such as air-pressure 
gauges have gained added utility through sim- 
plified design. In the Model 30, an exclusive 
new dual pressure indicator replaces the two 
separate gauges usually employed in air- 
operated instruments. At a glance, both supply 
and output pressures are instantly read on the 
compact edgewise scale. 

Throttling range and reset adjustments, too, 


Creative 


by 
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— not complications 


PROVIDE ITS 


are simplified to permit speedy, accurate setting. 
They're readily accessible to authorized instru- 
ment men, but safely locked against tampering. 


Vital Interior Refinements 


Eleven years’ experience with over 10,000 
installations have revealed no need for funda- 
mental changes in the original Siabilog Control 
principle. Yet, many additional refinements 
throughout the mechanism of the new Model 30 
Stabilog Controller reduce friction and lost 
motion even further .. . increase sensitivity and 
response to a degree that enables use of small- 
est, most efficient proportioning band values. 


Get Full Details 


These are only a few “high lights” of the new 
Model 30 Stabilog Controller. For detailed 
description and discussion, write for Bulletin 
A252. It explains why Model 30 is attracting 
widespread attention in process industries by its 
smoother, closer control. The Foxboro Company, 
74 Neponset Avenue, Foxboro, Mass., U. S. A. 


Instrumentation 


ADVANCED EFFICIENCY! 
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Reflex Gages 


U-Bolt Assembly 
Gives Added Safety 


p= of forged steel and alloy steel, no 


























matter how strong in themselves, are no 
stronger than the assembly. In Jerguson 


Reflex Gages, the assembly is held together 





by bar steel U-bolts which add materially 


to the strength of the gage. 


These Reflex Gages are designed for pres- 
sures up to 1200 pounds at 1000° F. and up 
to 3200 pounds at 100° F. When asking for 





information, give details of service required. 


>} ME RGUSON 4 








JERGUSON 
Transparent Gages 


Designed for use when color and density of liquid as 
well as level must be noted. Recommended for pressures 


up to 600 pounds at 1000°F. and up to 2000 pounds at 100°F. 




















JERGUSON GAGE & VALVE CO. 


87 FELLSWAY = _ SOMERVILLE, MASS. 


Desco Corporation W. D. Emery Co. | - Associated Valve & The J. A. Rossiter Co. 

2nd & Welsh Sts., 1015 McBirney Bldg., Engineering Co. Houston, Texas 

Chester, Pa. Tulsa, Okla. 510 North Dearborn St., Murray-Baker-Frederic. I 
O'Brien Equipment Co. Chicago, Ill. 620-630 S. Peters Sta” 


Bushnell Controls & 
Equipment Co. ne so New Orleans, La. 


(All of California) 1758 Wright Ave., Paul B. Huyette Co., Inc. 
117 West Ninth St., J. Arthur Moore Cleveland, Ohio 401 North Broad St., 12-JV-1 
Los Angeles, Calif. 342 Madison Ave., N. Y. C. Rocky River Branch Philadelphia, Pa. 


Hii fittiii 


et 


34 Kefiner & Natural Gasoline Manufacturer—V ol. 20, No. 12 





So Look at the 
ANCE RECORDS 


PERFORM 


? Te ALL money 


Be 
result 
ducted at ran 
hundreds of 
towers O 
of oil and ga 
prove the reli 
definite 









































2. Also 
indic 
formance: 

percentage 









Solid facts and figures, the 
ts con- ‘ 


s of numerous tes 
dom among the 
Marley cooling 
perating in every kind 
s industry service, 
ability of Marley’s 


performance guarantees. 


compare the other 
ators of satisfactory Per 
the manufacturer's 


of repeat orders, the 


number and calibre of oil and 


gas compani 
purchasers, t 
the manufacturer as a p 
age of the total cooling tower 
all manufacturers, 
d reputation 
ctors giving 

ufacturer’s nb 


he volume done by 
ercent- 


volume for 
the facilities an 
which are the only fa 
to any man 


value 
nce guarantees. 


performa 


Look at the whole record and 
buy on the basis of proved per- 
Without obligation, 
rley’s recommenda- 
tions on any question involving 


water cooling equipment. In 36 
or write — 2 <.e 


formance! 
receive Ma 


major cities 


The MARLEY Company \. 
d Marley Roads pe 
City, Kansas 


—— 


ALL TYPES, ALL SIZES 


and all variety of specialized 
adaptations to fit individual needs 
precisely. 


Fairfax an 
Kansas 


g efficiency 


largest, in all phase 



















__ in Recycling Plants 


es that are regular 
ca. in Refineries 








WS 
S NWS 










This tough, veteran valve turns back the attacks of wear 
with a special armor of super-hardened stainless steel on the inter- 
changeable rising stem, seat rings and wedge. ‘This means longer life 
than you can get from any similar type of small valve for general oil 


industry service. 












So for “total defense” from the usual small-valve troubles on all 
field and refinery lines up to 2’. . put Chapman’s List 960 in com- 
mand of the situation. You can get it in sizes from 14” to 2”... for 
pressures up to 800 Ib. at 750° FF... . ¢ ind for cold working pressures 
up to 1500 Ib. You can get it, too, in either inside or outside screw 
models, each with quick-acting, non-sticking threads. Get in touch 


now with the Chapman plant, or the nearest Chapman office. 


THE 


CHAPMAN VALVE 


MANUFACTURING COMPANY 
INDIAN ORCHARD, MASS. 
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Unusual photomicrograph showing Lost “on stream time”. Plugged, cor- For an accurate analysis of your salt 
presence of salt crystals in crude oil roded and scaled refinery units. Raised problem get in touch with Petreco. 
and brine emulsion. maintenance costs. Frequent shut- An expert survey of your problem 

downs. involves no obligation. 





LIHE ANSWER 


to corrosion, scaling, plugging 





and attendant salt troubles which 
cause frequent shutdowns is Petreco 
Electromatic Desalting. The com- 
pleteness of this answer is graphical- 
ly witnessed by the many Petreco 
installations in daily operation. 
Investigate the economies offered by 


Petreco today. 





PETROLEUM RECTIFYING 
COMPANY OF CALIFORNIA 


General Offices: Los Angeles, California 


Gulf Coast Division: Houston, Texas 
Eastern Division: Toledo, Ohio 
Representatives In Principal Oil.Fields and Refining Centers 


PETIRE < 0) 


DESALTING b] DEHYDRATING 
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4 
HORTONSPHERO! 


1. operate at peak performance, the 
engines that power today’s civil and mili- 
tary planes demand a higher quality fuel 
than ever before. For this reason, oil com- 
panies have steadily adopted more precise 
standards for aviation gasoline uniformity 
and quality. If gasoline were not volatile, 
this would not change storage require- 
ments materially. As it is, however, the 
problems of maintaining high standards 
a have multiplied. 

ae Many present-day precision fuels are 
2 ane produced by blending. With modern highly 
volatile materials, mixing, either by me- 
chanical means or by recirculation, in an 
ordinary tank accelerates evaporation. This 








ABOVE: 25,000-bbl. Hortonsphercid installed at the means deterioration of product quality in 
Tide Water Associated Oil Co. refinery, Wilmington, addition to loss of volume. 

Calif. BELOW: Two 30,000-bbl, spheroids installed at It is for this reason that Hortonsphe- 
the Richfield Oil Corp. refinery, Wilmington, Calif. roids are widely used for blending opera- 


tions. No evaporation loss takes place as 
long as the vapor pressure does not exceed 
the operating pressure for which the tank 
is designed. Instead of venting vapor to 
the atmosphere, the pressure above the 
liquid increases until it is equal to the 
vapor pressure of the contents and then no 
more liquid vaporizes. 

Hortonspheroids are built in sizes up to 
100,000 bbls. for handling high test fuels 
at pressures from 214 to 20 lbs., and in 
capacities from 2,500 to 40,000 bbls. for 
pressures up to 30 lbs. per sq. in. 


CHICAGO BRIDGE & IRON COMPANY 


Houston.......... 5626 Clinton Drive Chicago....... 2463 McCormick Bldg. New York. ..3302-165 Broadway Bldg. 
Tulsa 1626 Hunt Bldg. Detroit : ..1520 Lafayette Bldg. Washington....811 Washington Bldg. 
Birmingham 1548 N. Fiftieth St. Cleveland...2234 Builders Exchange San Francisco.......1051 Rialto Bldg. 
Havana .. 402 Edificio Abreu Philadelphia... .1608-1700 Walnut St. Los Angeles...... 1434 Wm. Fox Bldg. 


Fabricating Plants in BIRMINGHAM, CHICAGO, and GREENVILLE, PA 








LICENSEES: Horton Steel Works, Limited, Fort Erie, Ontario, Canada; The Motherwell Bridge & Engineering Co., Ltd., 
Motherwell, Scotland; The Whessoe Foundry & Engineering Co., Ltd., London, England; Worms & Cie., Paris, France; 
Compagnia Tecnica Industrie Petroli S.A.I., Rome, Italy. 
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High efficiency 
attained with 


Eagle Insulating 
Materials 





ser 
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.-- fabricated from chemically-and-physically stable 


mineral wool to 


EVER before have refineries called 

for such high efficiency from in- 
sulating materials. Modern operating 
requirements have never been so ex- 
acting as they are today. 

To meet these demands, Eagle-Picher 
makes available a line of insulations 
fabricated from a unique mineral wool 
—a mineral wool which is both chem- 
ically and physically stable. 

Because it is honeycombed with 
millions of tiny dead air cells, Eagle 
Mineral Wool gives outstanding 
efficiency. And because it does not 
deteriorate under ordinary operating 
conditions, it retains full effectiveness 
over a long period. 

Included in a long list of Eagle In- 
sulating Materials for Oil Refineries 
are... 

EAGLE SUPER “66’’—a plastic product 
for temperatures as high as 1800° F. 
EAGLE 


meet a wide range of temperatures 


Extremely economical because of high 
coverage and minimum shrinkage. 
Great adhesiveness—easy to apply. 
EAGLE BLANKET INSULATION — for 
temperatures to 1200° F. These blan- 
kets withstand expansion, contraction 
and other service conditions without 
deterioration. 


EAGLE SUPERTEMP BLOCKS—all-purpose 
blocks effective for temperatures as 
high as 1700° F. Easily applied —light- 
weight. Resist steam and moisture. 

* * * 
EAGLE INSULSEAL—a durable, fire-resistant 
coating that protects all kinds of heat 
insulation against air infiltration, 
moisture, water, fumes. 
EAGLE INSUL- STIC—a fibrous plastic 
material which binds blocks together 
until permanent support or final finish 
has been completed. 


For complete specifications, see Sweet’s Catalog. 


»} THE EAGLE-PICHER LEAD COMPANY 


DICHER 
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Are YOU Using This 


Contracting Service? 
Skilled, fully-qualified insu- 


lating engineers with the 
Eagle-Picher Contracting 
Division and Eagle Ap- 
proved Contractors are avail- 
able for collaboration with 
your engineers in specifying 
correct materials for jobs- 
and for supervising and 
handling complete applica- 
tion. Service widely used by 
many refinertes. 


Ask for details 





CINCINNATI, 





OHIO 
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“There's the Electrode we want 
for that Stainless Steel Welding’ 


OUR local PAGE Distributor can give you 
¢ copy of a most interesting book on Stain- 
less Steel welding and Stainless Steel Electrodes. 
... It simplifies the selection of your Stainless 
Steel Electrodes—makes it certain that the elec- 


trode your welders use gives you a deposit that 











In Business for Your Safety 


» ry ° 


equals the Stainless Steel they are welding... 
You can depend on PAGE-Allegheny STAIN- 
LESS STEEL ELECTRODES. Each of them 
has been produced in collaboration with the 
world’s largest manufacturer of Stainless Steel. 


Sold by the PAGE Distributor in your locality. 


PAGIE 


PAGE STEEL AND WIRE DIVISION - 


MONESSEN ° 


PENNSYLVANIA 








HA 
































L BLUE RIBBON 


INDICATES THESE ADVANTAGES 


On all Coppus Products, the Blue Ribbon is a seal 

of precision and careful inspection. In the case of 

Steam Turbines, it means: 

(1) Precision workmanship — controlled by 
Johansson size blocks 

(2) Encased governor — slow speed, leverless 

(3) Separate safety trip— pilot-operated, leverless 

(4) Partial load economy — by individual nozzle 
control 

(5) Dynamometer tested — before shipment 

87% repeat orders, out of our 1940 Steam Tur- 

bine business. Operated by steam, gas, or air. 

Built-in speed reducers available. Vertical or 

horizontal types. 


Write for full facts in free bulletin 135-9 


H. P. not E. P.* for Smal! H. P. jobs 


*Elephant Power — a large-size turbine for a job a small- 
size Coppus could handle. Save investment cost with a 
Coppus Turbine sized close to your needs. 


Coppus Engineering Corp., 459 Park Avenue, Worcester. 
Massachusetts, Sales offices in THOMAS’ REGISTER. See 
REFINERY CATALOG for other “Blue Ribbon” products— 
air filters, gas burners, blowers, ventilators, fans. 





Says PUBLIC UTILITY EXECUTIVE, OF 
COPPUS-TURBINE-EQUIPPED PUMP 


ANOTHER COPPUS BLUE RIBBON PRODUCT 


A prominent pump manufacturer says that 
“‘numerous unsolicited testimonial letters, have 
come in from customers, praising the performance 
of this machine,” a pump equipped with the 
Coppus Blue Ribbon Steam Turbine. One of the 
testimonials received by the pump manufacturer, 
is quoted in the caption above. 


Such sweet-running, trouble-free performance is 
one of the main reasons why men like pumps to 
be equipped with Blue Ribbon Steam Turbines. 
The other reason is the economy of buying tur- 
bine equipment sized right for small jobs. 


_ 


COPPUS BLUE RIBBON PRODUCTS 


Designed for your Industry 
Engineered for You 





COPPUS-.DENNIS FANMIX GAS 
| BURNER. New method of mix- 


COPPUS AIR FILTERS. Unit 
type for industrial air con- 


ing gas and air insures perfect 
gas-air ratio—instant, complete 
combustion. Bulletin 410-2’. 





COPPUS CABLE MANHOLE 
AND TANK VENTILATORS. 
For any confined working 
spacer Special adaptions for 
boilers, tank cars, shipholds. 
Bulletin 163-1, 





ditioning and process work. 
95.6% efficient for 2 micron 
dust particles. Bulletin F- 
320-4 





COPPUS HEAT KILLERS. 
Keep production up by keep- 
ing men cool. Also for cooling 
furnaces, motors, generators, 
etc. Bulletin 160-4, 
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gency are going many products admit M maneenatt 
tedly new. From that furnace will 
evolve the better implements of tomorrow. 
Midvale is proud to share in today’s urgent 
efforts, will be still prouder to share in 


tomorrow’s progress. 


THE MIDVALE COMPANY: NICETOWN + PHILADELPHIA, PA. 


OFFICES: New York + Chicago + Pittsburgh * Washington + Cleveland + San Francisco 
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Efficient and economical plant 
operation is vital to attain the 
unprecedented production 


levels demanded by the Na- 





tional Defense program. 








The dependability and long life built into 
every GARLOCK quality product today, as 
always, contributes to efficient plant oper- 
ation by reducing production time losses THE GARLOCK PACKING COMPANY 
due to shut-downs for frequent replacement PALMYRA, NEW YORK 


Tulsa, Okla. Houston, Texas Los Angeles, Calif. 


of packings and gaskets. 
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STRONG, RUSTLESS Medals 


en 
mMONEL micmee 
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INCONMEL a MONE $ MONTEL K MONEL z NICKEL KR MONEL 


_.each with a DIFFERENT PLUS ! 





Extra hardness, heat-resistance, non-magnetism, 


free-cutting and other qualities available 
in INCO Nickel Alloys 


You doubtless know that Monel combines 
strength with excellent resistance to corro- 
sion. But do you know that newer members 
of the Inco Nickel Alloy family combine 
varying degrees of strength with other useful 
properties? For example: 


One of these metals is extra hard and non- 
galling: two are free-machining, two heat- 
treatable, one is non-magnetic, one especially 
adapted for high temperature service, while 
several make excellent spring materials for 
use under different conditions. 


Knowing the individual characteristics of 
the Inco Nickel Alloys, will better enable 
you to meet the requirements of defense and 
other contracts. Write for the booklet, 
“Individualized INCO NICKEL ALLOYS.” 


Address: 


THE INTERNATIONAL NICKEL COMPANY, 
67 Wall Street 


INC. 
New York, N. Y. 








MONEL* — 


“R" MONEL: 


"K’" MONE 


5” MONE 


“Z" NICKE 


INCONEL* 
































AVERAGE MECHANICAL PROPERTIES 
INDIVIDUALIZED ; id ; 
Tensile Yie Elongation | Hardness Impact 
es Condition Strength | Strength in 2 in. Brinell Strength 
1000 psi. | 1000 psi. | per cent [3000 kg. Izod 
GENERAL PURPOSE ALLOY Annealed .............. 7a 35 40 125 105 
Corrosion Resistance, Strength, Pee 90 50 35 150 110 
Hardness, Toughness. Cold-drawn ............ 100 80 25 190 95 
Attractive Silvery White Color. Cold-rolled, hard-temper. . 110 100 5 240 
FREE CUTTING Hot-rolled .............. 85 45 35 145 96 
For High Speed Machining. Cold-drawn ............ 90 75 25 180 99 
EXTRA STRENGTH AND HARDNESS ( Aeesiied 100 45 40 160 120+ 
comparable to heat treated alloy | Hot-rolled 5 tenstdvented 150 110 25 280 40 
steel. ( As-drawn 115 85 25 210 56 
Heat Treatable. Cold-drawn ) weat.treated. 155 115 20 290 26 
Non-magnetic. 
FREE CUTTING Hot-rolled | As-rolled 105 65 40 185 
Extra Strength and Hardness. | Heat-treated 150 105 25 280 
Heat Treatable. a { As-drawn 115 85 25 215 
Non-magnetic. | Heat-treated. 155 115 25 290 
{ Annealed 90 70 3 275 
se a Sand-cast { As-cast ...... 130 100 2 320 
er | Heat-treated .. 130 100 2 350 
CORROSION RESISTANCE ee ee 70 20 40 100 120+ 
Protection for Pure Products. Hot-rolled .............. 75 25 40 110 120+ 
Magnetic below 680° F. Cold-drawn ............ 95 70 25 170 120+ 
Good Electrical Conductivity. Cold-rolled, hard-temper . . 105 95 5 210 
EXTRA STRENGTH AND HARDNESS ( As-rolled 105 50 35 180 120-4 
net Tenetette. Mahraee | csmested..| 190 130 15 320 25 
Excellent Spring Properties. ( Rediinian 120 90 25 220 120+ 
Good Electrical Conductivity. Cold-drawn oceania. 175 135 15 340 25 
Magnetic. ‘ 
HEAT RESISTANCE 0 85 35 45 150 120+ 
Retains Strength. ne, ECT OT 100 60 35 180 110 
Resists Oxidation. COIG-GIGWH oc icccccceess 115 90 20 200 85 
High Corrosion Resistance. Cold-rolled, hard-temper .. 135 110 5 260 


























*°MONEL” and other trade-marks which have an asterisk associated with them are trade-marks of The International Nickel Company, Inc. 





INCO NICKEL ALLOYS 


MONEL + “‘K” MONEL * “S” MONEL * “R” MONEL - “KR” MONEL ¢ INCONEL + NICKEL ¢ “Z” NICKEL 
Sheet... Strip...Rod...Tubing...Wire... Castings 
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Oil Refining Processes 


... for the production of aviation gasoline and aviation lubricants 


Alkylation 

Isomerization 

Selective polymerization 
Hydrogenation 

Hydrogen generation 

Stedman close fractionation 
Iso-pentane and feed preparation 
H.S removal 

Mercaptan sulphur removal 


High vacuum distillation 
Solvent refining 

Solvent dewaxing 
Contact filtration 


Laboratory analysis of available stocks, process 
design and engineering, fabrication, construction, and 
operation — all with undivided responsibility — are 
offered the industry to speed new construction and 
modification of existing plant facilities. 


FOSTER WHEELER CORPORATION 165 Broadway, New York, N. Y. 





December, 1941—A Gulf Publishing Company Publication 45 


















SAVES = = = ew Space 


insulation 






ELIMINATES . packing 


maintenance 











BADGER | 
Gab PLE. Bree! e ate 


EXPANSION JOINTS under pressure i 
under corrosion 








FUNCTIONS. . to the exclusive Di- 


rected Flexing design 
with all curve corruga- 
tions and correspond- 








ing equalizing rings 
acting to distribute 
flexing stresses 




















HE above just about covers everything that concerns the problem 
of the expansion in hot oil or gas lines and how to take care of this 
inevitable movement with a compact, long-lived, maintenance-free 


expansion joint. 


E.B. BADGER & SONS CO. 


75 PITTS ST., BOSTON, MASS. 
AGENTS IN PRINCIPAL CITIES 12-BEJ-4 
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RIGHT NOW, THIS Specialized Knowledge : 


OF STEEL CAN HELP YOU 














CARNEGIE-ILLINOIS CORPORATION 
Pittsburgh and Chicago 


Columbia Steel Company, San Francisco, Pacific Coast Distributors 
United States Steel Export Company, New York 


( Y, no user of oil 


field or refinery equipment, and espe- 
cially no manufacturer of such prod- 
ucts, can help but be aware that the 
steel picture is changing rapidly. Par- 
ticularly is this true of alloy steels. 
Here a new resourcefulness is being 
required on the part of the steel 
maker to meet successfully a situa- 
tion that bristles with difficulties. 

Less familiar — but not unproved 
— alloying elements are being in- 
creasingly employed. Certain of these 
elements have been growing in use, 
steadily, during the past decade. 
They are now apparently destined to 
play an ever more dominant role. 

Facts like these—-and the urgent 
demands for production today—call 
for a re-examination and re-orienta- 
tion of your alloy steel set-up. It may 
make imperative some revision of 
shop practices. It means that new 
methods of doing some jobs must be 
discovered. 

Here’s where this specialized 
knowledge of our metallurgical con- 
tact staff can help you. They are 
working right on the firing line where 
the smoke of production is thickest. 
They are prepared to help you work 
with the materials available. And 
they can help you make the most 
efficient use of existing plant facilities. 
It’s a tough job to work out alone— 
we'll be glad to cooperate on it. 
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CHEMICO Acid Plant Service thoroughly fulfills the 
definition of COMPLETE, for n 


lacking 


CHEMICO is prepared to study and analyze your 
acid requirements, adapt existing processes or 
develop new processes for your needs, design the 
. — . : 

entire plant, supply and erect all necessary equip 
ment and structures and, finally, train the operating 
crew and test the operation of the entire 
plant to assure meeting all guaran 


ees 


CHEMICO brings to these multiple tasks 


27 years of experience in specializing 


CHEMICAL CONSTRUCTION CORPORATION 


Cables: Chemiconst, New York * 
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on acid plant design and construction, together with 
unexcelled resources and the services of world- 


renowned acid technologists. 


CHEMICO Completeness further extends to satisfac- 
tory service, as evidenced by the many concerns in 
the United States and abroad who have purchased 
additional CHEMICO plants because of the com- 
pletely satisfactory results obtained from their first 


CHEMICO plant. 


The advice and authoritative recom- 
mendations of the CHEMICO engineers 
are offered without obligation. Your 


inquiry is invited. 


30 ROCKEFELLER PLAZA, NEW YORK, N. Y. 


European Representatives: Cyanamid Products, Berkhamsted, Herts., England 


CHEMICO PLANTS are PROFITABLE INVESTMENTS 
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LET THIS EASIER-TO-GET ALLOY 
FILL YOUR TUBING NEEDS 


Containing less chromium than many of the intermediate alloys, B&W 
CROLOY 21% has higher creep strength (at 1000 F. to 1200 F.). 

















It may pay you to sacrifice some corrosion and oxidation resistance 
in favor of the lower cost-per-pound of CROLOY 21%, relying on 
its extremely high creep strength to give you an ample margin 
of safety. The B&W research staff will be glad to advise you 


in regard to this. 


For polymerization, reforming, and high pressure crack- 

ing of mildly corrosive stocks, CROLOY 214 is the 

ideal tube alloy. Its high creep strength provides 
greater safety or, because thinner walls can be 
used, lighter weight, lower cost and greater 


through-put. 
€ 










FULL TECHNICAL DATA 
WILL BE SENT ON REQUEST 








CREEP STRESS IN POUNDS/SQ. INCH FOR 1% ELONGATION 


CREEP RATE 





1%-10,000 hrs. 





1%-100,000 hrs. 











BABCOCK & WILCOX TUBES: 


a Oo i FINISHED Citi p DRAWN ALLOY 26 a CARBON STEELS 
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THE “GASOLINE AGE” IS 
JUST BEGINNING 


E STAND on the threshold of 
the real age of gasoline power. 


Despite the great progress which 
has been made thus far in the devel- 
opment of automotive fuels and en- 
gines, only a fraction of the energy 
in gasoline is being utilized. The 
greatest significance of the develop- 
ments which have been made to date 
lies in their value as part of the foun- 
dation for the far greater progress 
of the future. 


In the establishment of this foun- 
dation for future progress, not only 
the actual technical results but also 
the manner of their achievement are 
of great importance. Fuel problems 
and engine problems once were con- 
sidered as things apart, and they 
were handled accordingly. Today, 
it is realized that the entire automo- 
tive unit with its fuel and lubricant 
must be considered together. The 
result is that research on the devel- 
opment of fuels, engines and lubri- 


cants is coordinated to be of maxi- 


mum benefit to automotive transpor- 


tation as a whole. 


From the standpoint of the fuel re- 
finer, this coordinated development 
involves evaluating experimental 
fuels in the light of such factors as 
supercharging, super-compression, 
preignition, inlet manifold design 
and the characteristics of transmis- 
sion systems, as well as in terms of 
refinery equipment costs, processing 
costs, yields, lead response and the 


conventional inspection data. 


We of the Ethyl Gasoline Corpora- 
tion have built up a wide experience 
in laboratory and field studies in 
which fuels and engines must be con- 
sidered together, and our facilities 
are especially designed for such 
work. Our research and service 
workers welcome opportunities to 
cooperate in extending the useful- 
ness of automotive transportation 
through the mutual development of 
fuels and engines, thus expanding 
the benefits of the “gasoline age.” 


ETHYL GASOLINE CORPORATION 
Chrysler Building, New York, N. Y. 
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30 Minutes Saved 
Threading CASING HEADS with 


) ae 


Ly 











LANDIS Pipe Threading Machines 
Equipped with Receding Chaser Die Heads 


A southwestern company employs the LANDIS Receding Chaser Pipe Threading 
and Cutting Machine to thread Casing Heads. 


The thread, 1032/4" diameter, 8 pitch, 35/3" long. is produced at the rate of 3 per 
hour, to close A.P.I. tolerance specifications. By a previous method employed, 45 
minutes were required to complete one Casing Hvad. Even though the material is 
tough steel forging which Brinells 220, the threads easily pass the most exacting 
inspection for Accuracy and Quality of Finish. 

The LANDIS Receding Chaser Pipe Threading and Cutting Machine may effect a 
similar savings on many of your difficult threading operations. 


DETAILS? Write us today for more information about 
the LANDIS Receding Chaser Pipe Threading Machine. 


LANDIS MACHINE COMPANY. Ine. 


WAYNESBORO,. PENNA... U.S. A. 
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FLOW CHARACTERISTICS 

















In most continuous processes it is essential 
that the entire process be kept in balance 
—that is, the rate of processing to the units 
must be held at a steady, even level. 


To smooth out these operations, the 
Brown Differential Type Meter offers many 
advantages not found in other types of 
level measuring mechanisms. 

It permits effective use of every inch of 
available liquid storage space due to the 
fact that it has a range of from 2 to 20 times 
that of kidney-type float mechanisms. 

The Brown Differential Liquid Level Re- 
cording or Indicating Controller is equipped 
with a fully automatic Air-o-Line pilot 
mechanism. Wide variations of inflow can 
be ironed out to give smooth outflow curves 
and steady operating conditions. The ad- 


vantage of the Brown Controller is illus- 
trated by the graphical analysis shown in 
the insert. 


Brown Differential Type Liquid Level 
Controllers are available in either elec- 
trical, mechanical or pneumatic transmis- 
sion type of meter body. The electrical and 
pneumatic types permit mounting the 
meter body adjacent to the vessel, while 
the controlling instrument is installed re- 
motely. 


For details, write THE BROWN INSTRU- 
MENT COMPANY, 4498 Wayne Avenue, 
Philadelphia, Pa. Offices in all principal 
cities. Amsterdam-C, Holland: Wijdesteeg 4 
—England: Wadsworth Road, Perivale, 
Middlesex—Stockholm, Sweden: Nybroka- 
jen, 7. 





THE BROWN INSTRUMENT COMPANY, PHILADELPHIA, PENNSYLVANIA 


DIVISION OF MINNEAPOLIS-HONEYWELL REGULATOR CO. 


MINNEAPOLIS, MINNESOTA, AND IlIg PETER STREET, TORONTO, CANADA 





TO MEASURE AND CONTROL IS TO ECONOMIZE 








Good? Sure!.. 
Or They Wouldnt Order More! 
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Royalite Oil Company, of Canada, was the first purchaser of 
Type G-MV compressors. Here are three more 400-hp units 
recently installed by the same company in South America. 
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The first Type G-MV compressor sold to J. S. Abercrombie 
Company has been followed by thirteen more of these 


600-hp units. 





Four 400-hp Type G-MV’s for Tide Water-Seaboard compa- 
nies have been augmented by two “sixes” and another “four.” 


HE COOPER-BESSEMER CORPORATI@! 


Mount Vernon, Ohio — PLANTS — Grove City, Pennsylvania i 
Magnolia Bldg., Dallas, Texas 





5 West 43rd St., New York City 201 East Ist St., Tulsa, Okla. Box 1856, Pampa, Texas 
stment Bldg., Washington, D.C 631 Spring St., Shreveport, La. Box 454, Greggton, Texas 529 M&M Building, Houston,flex 
640 E. 6lst S os Angeles, Calif 1501 Arcade Building, St. Louis, Missouri H 








UNCLE SAM NEEDS PILOTS 


Me 
hey “TAKE UP” 


~_ with 


a KELLOGG 


How to produce speedily and economically 















SUNUIOLOIPAY 


UOI}EZIBWAIOg 
ony Ajeyeg 


100-octane aviation gasoline required 


the national defense program. 
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Find out how Kellogg-built high octane 
gasoline plants utilizing the latest and 
most efficient processes are now aiding in oy 
this vitally important program. 


To take advantage of Kellogg’s experi- 





ence in all branches of processing, engi- 






neering and construction is one of the 






best ways for any refiner to help to “keep 









‘em flying.” 
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THE M. W. KELLOGG COMPANY za = 
JERSEY CITY, N.J. - 225 BROADWAY, NEW YORK oS = 
Los Angeles: 609 South Grand ~- Tulsa: Philtower Building o. S 
EUROPEAN REPRESENTATIVE: Compagnie Technique des Petroles S = 












134 Boulevard Haussmann, Paris, France 





LICENSING AND CONSTRUCTION AGENTS under United States and foreign 
patents for: Catalytic Processes for Cracking, Reforming, Dehydrogena- 
tion, Alkylation, Desulphurization 






1 pape 








€ r ® Gasoline Products Company,inc. . ....... Pyrolytic Cracking 
® The Polymerization Process Corporation, Thermal and Catalytic Polymerization 
* WUIK Processes ...... for Lubricating Oil Refining with Propane and 





Phenol - Deasphalting - Dewaxing - Solvent Extraction and Acid Treating Plants 
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An Elliott 197-hp. turbine 
driving three pumps in 
tandem, in a natural gasoline 
plant. There are several 
tandem drives like this in 
this plant. 


INSIS TE D_ scic that when it comes to turbines, proven 


Operating results counted more than competitive bids. Pointed out 
that it was his job to keep things going and show a profit in plant 
operation, and he didn’t want any trouble with his pump drives. 
Words to that effect. 


So in this natural gasoline plant, eight Elliott turbines are doing 
a sweet job of driving various pumps, singly and in tandem, and are 
consistently demonstrating those qualities of dependability that have put thousands 
of them at work in refineries. 


There is no sentiment involved in the liking of refinery engineers for Elliott 
turbines, but it is very real, for all that. Refinery engineers feel that their Elliott 
turbines make life just a bit easier for them, and make plant operation and profits 
just a bit more certain. That's all there is to it. 


But there is plenty to the turbine itself. Why not ask for the Elliott Turbine 
Bulletin, and check on it. 


ELLIOTT COMPANY 


E Steam Turbine Dept., JEANNETTE, PA. 
Oo DISTRICT OFFICES IN PRINCIPAL CITIES 





_ TURBINE-GENERATORS . MECHANICAL DRIVE TURBINES ° ENGINES ° ENGINE-GENERATORS 
“MOTOR-GENERATORS © MOTORS © GENERATORS ©* CONDENSERS © STEAM JET EJECTORS © DEAERATORS 
| FEED-WATER HEATERS © DEAERATING HEATERS © CENTRIFUGAL BLOWERS © TURBO-CHARGERS © DESUPERHEATERS 
| STRAINERS © SEPARATORS © GREASE EXTRACTORS © NON-RETURN VALVES © LAGONDA-LIBERTY TUBE CLEANERS 


THE PLANT SUPERINTENDENT 
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d as well as electrically balanced motors. 


mly anchored, triple insulated stator windings 

-in a scientifically braced, extra heavy one- 

“piece cast iron housing insures extra rigidity— 
and smooth flowing, dependable power on the 
very toughest jobs. 









Precision: 
insure even air gaps. 


And these—supported by close tolerance 
machining of stator housing and bearing brack- There is a size and type Louis Allis induction 
ets—and rigid multiple in- electric motor for every indus- 
spection—insures even air trial requirement. 

gaps in Louis Allis induction 
type electric motors. 





Write for a copy of our new 
illustrated catalog No. 701 


| 
| 


We earnestly solicit your in- 
quiry on your very next elec- 
tric motor requirement. 


Dynamically balanced, 
pressure cast one-piece rotors 
insure mechanically bal- 
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THE LOUIS ALLIS CO., MILWAUKEE, WIS. 















" READING TIME 


MINUTES 


...gives you the complete picture story on 
the what, how and why underlying the long- 
standing and world-wide reputation enjoyed 
by Kellogg for the design, fabrication and 
erection of piping systems to the most exact- 
ing specifications. 
Photographs of typical prefabricated units 
and complete installations in central stations, 
K 'S Ei T O G G industrial plants and oil refineries are shown 
to illustrate the services rendered by The 
THE M. W. KELLOGG COMPANY M. W. Kellogg Company. 


JERSEY CITY, N. J. * 225 BROADWAY, N. Y. 
REPRESENTATIVES 
LOS ANGELES: 609 SOUTH GRAND TULSA: PHILTOWER BLDG. ing for a copy. Suggestion: Write Now! 


Simply write on your firm's letterhead ask- 


“*‘Masterfiex” Prefabricated Piping Systems + ‘““Masterweld”’ pressure vessels for Power, Refinery and Chemical Industries. Heat Exchangers. 


Pyrolytic and Catalytic Cracking Units, Hydroforming, Reforming, Dehydrogenation, Alkylation, Desulphurization, Thermal and Catalytic Polymeriza- 
tion Units + JUIK Processes for Lubricating Oil Plants) + Plastic Refractories. Radial Brick Chimneys. 
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3 TIMES THE CUTTING POWER 
of Fire Line Pressures! 


The Sellers Hi-Pressure Cleaning Jet converts steam at 50 to 
125 lbs. pressure with ordinary water supply to a high pres- 

















sure hot-water cleaning jet with a temperature of 180°-190° F. | 
and a nozzle velocity up to 270 lbs. This jet (which contains a | 
solvent) cuts heavy dirt and grease from equipment, machin- 
ery, pumps, truck and tank cars, floors, stair treads, quickly 
and thoroughly. 

Stationary or 

portable types 


vailable 


For cleaning heat exchanger 
\S. bundles, cooling or heating 
>. -} coils, and other hard-to-clean 
apparatus. 


Zi ig 
en NING JET 
e % 


Write today for com- 
plete information, 
catalog and price! 
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WILLIAM SELLERS & CO., Inc., 1609 Hamilton St., Philadelphia, Pa. 













WHEN THEY 
SHOUT:— 


It's human to blame the boiler room Bucket Steam Trap 


for lack of steam, but the chances 
are 10 to | that the trouble is due 
to condensate clogging the steam 
coils or supply lines—or both. 

lf the avalanche of production 
has resulted in yells for more steam 
in your plant, consider what just 
one SARCO BUCKET TRAP could do at the most 
troublesome points in your plant. 

It's a bear for punishment—it shoots out heavy 
loads of condensate rapidly, by means of a simple, 
sturdy valve mechanism that is positive and stands 
the hardest service. Pressures up to 900 Ibs. Catalog 
No. 350. 


Ly.W Sere) 


SAVES STEAM 





SARCO COMPANY, INC. 


475 Fifth Avenue, New York, N. Y. 


SARCO CANADA LTD., 


TORONTO, ONT. 








Now when speed is so vital 








You can set this Work- 
Save RIED 
No. 65R to thread 
V1" VA" or 2’ pipe 


Gn /0secOndd/ 


‘ieee ® nr 


= UP workholder, .\ zl. 
set cam post to pipe 6. 


size,spin it down—turn 
workholder cam plate 
tosize — put onthe pipe, 
tighten one screw—and 
start threading! You 
won’t believe how fast 
and easy till you have 
tried it—a real saver of 
precious time and effort. 
Dependable? This fully 
tested all-steel and mal- 
leable-alloy tool, with 
drop-forged tool steel 
cam plates and high speed steel chaser dies, does all 
you can ask of it— more smooth accurate threads on 
any pipe in less time than you’ve ever been able to cut 
before. Hundreds of thousands in use. Try this RIZAID 
No. 65 at your Supply House — today! 
THE RIDGE TOOL COMPANY, ELYRIA, OHIO 





















WORK-SAVING PIPE TOOLS 
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CATALOGS... 


BULLETINS 


Helpful Publications Which Manufacturers Will Be Glad to Send Free for the Asking 


Automatic Valves 

Foster Engineering Company, 109 Monrose 
Street, Newark, New Jersey, has compiled 
Catalog 70, a complete presentation of an ex- 
tensive line of automatic valves and pressure 
regulating equipment for the refining and 
processing industries. Each item is presented 
in complete details with both photographic 
and diagrammatic illustrations. The equipment 
is for liquids, steam and gas. Tables and 
graphs offer engineering information for a 
guide in selecting equipment for specific uses 

Information from the company is that “a 
copy of this catalog will be sent to executives 
and engineers engaged in those industries 
serving national defense and if the request is 
written on their companies’ letterheads.”’ 


Industrial Pumps 

Pomona Pump Company, 206 East Commer 
cial Street, Pomona, California, has issued a 
brochure of practical information concerning 
pump adaptation for a wide range of duties 
under varying conditions. 

This brochure contains not only a profu 
sion of illustrated case histories of varied 
application but also presents many practical 
drawings for laying in this type of pump 


Condensed Index 

The Bristol Company, Waterbury, Con- 
necticut, has issued a bulletin containing a 
condensed index of the products as well as 
the engineering services provided by the con- 
cern. The bulletin covers air-operated and 
electrically-operated automatic control in- 
struments, recording and indicating instru- 
ments and telemetering instruments for re 
cording and remote control 


Respirator 

Mine Safety Appliances Company, Brad- 
dock, Thomas and Meade streets, Pittsburgh, 
has issued Dustfoe Bulletin, No. Cm-5, in 
which details of construction and use are 
given for recent improvements in M. 8S \ 
Single Filter Dustfoe Respirator 


Motor Starter 

General Electri« Company, Schenectady, 
New York, has issued Publication GEA-3660 
which explains in detail the design, construc 
tion and application of the new General Ele 
tric 2300-volt contactor high capacity motor 
starters 

The booklet tells how this contractor starter 
which is designed for squirrel cage, synchro 
nous and wound rotor motors, can be applied 
on a highly repetitive duty cycle and yet 
requires only a minimum of maintenance 


Heat Exchangers 

Downington Iron Works, Downington 
Pennsylvania has issued its first general 
bulletin on heat exchangers, a new line as a 
standard product for this company. Illustra 
tions and descriptive matter give details on 
six types of units for the petroleum refining 
industry 


Microphotometer 

Leeds and Northrup Company, 4934 Sten 
ton Avenue, Philadelphia, has published a 
new catalog along with its introduction of 
the Knorr-Albers Microphotometer to its li 
of equipment. The instrument is for record 





ing spectrum line densities The catalog, 
E-90(1), gives complete details of construc 
tion as well as adaptations to industry. 
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Filtration 

Alsop Engineering Corporation, Milldale, 
Connecticut, has issued a new catalog, No. 
941, which gives detailed information on new 
developments in the field of filtration. A sec- 
tion of the publication is devoted to the new 
sealed disc type filter, which is designed to 
make available several times the filtration 
speed and capacity previously available. 

The first 10 pages of the 36-page catalog 
are devoted to improvements which have been 
made in the standard line of Hy-speed pro- 
peller type agitators 


Steam Traps 

W. H. Nicholson & Company, Wilkes-Barre, 
Pennsylvania, has issued catalog No. 941, 
which gives details on the line of Nicholson 
steam traps. The industrial, expansion and 
weight operated types are described in detail 
and examples given of adaptations to plant 
use 


Compressors 

Clark Bros. Company, Olean, New York, 
has issued a bulletin, 200-73, which gives de- 
tails on Clark Angle-Type Steam-Driven 
Compressors Requests for copies should be 
addressed to headquarters in Olean. 





Socket Screws 

The Bristol Company, Waterbury, Con 
necticut, has prepared a booklet of 10 pages 
to describe its line of hex socket screws, 
which includes set screws, socket head cap 
screws, socket head stripper bolts, pipe plugs, 
tee keys and screw driver type keys 

The folder illustrates the styles and gives 
detailed sizes, dimensions, prices and other 
information, The folder, No. 845, is available 
from company headquarters 


Recording Instruments 

Cc. J. Tagliabue Manufacturing Company, 
Park and Nostrand avenues, Brooklyn, has a 
new catalog, No. 1210, “Tag Recording In- 
struments for Temperature and pressure.”’ In 
addition to the new line of recording ther 
mometers and recording pressure gauges, it 
gives complete data on mercury, fully-com 
pensated mercury, vapor-tension and gas- 
filled tube system 


Proportioning Control 

The Brown Instrument Company, Wayne 
and Roberts avenues, Philadelphia, has 
issued a new bulletin No. 85-18 entitled ‘‘The 
Brown Triple Function Proportioning Control 
System (Utilizing the Beck Mechanism).” 
This bulletin describes how the Brown Sin- 
gle Record control Potentiometer used in 
combination with the Beck Mechanism, pro- 
duces optimum results where there are 
changes in load, fuel, pressure, heating value 
or where the time lag is high 

All information regarding this system is 
fully yet concisely presented. Descriptions of 
the individual functions of the system such 
as proportioning action, proportional reset 
action, timed reset action and initial ap 
proach setting are included 

The bulletin is fully illustrated, containing 
large, clear photographs of the Beck mecha 
nism and Brown single record Control po 


tentiometer Also included are various dia 
grams showing the valve position of the in 
dividual functions and a photograph showing 
the ystem installed on a strip normalizing 


lurnace 


nas: 


rR’s ADDRESS 


REFINER AND NATURAL GASOLINI 


Stainless Welding 

Arcos Corporation, 401 North Broad Street, 
Philadelphia, has_ issued Arcos Technical 
sulletin No. 5, which gives details for weld- 
ing with stainless electrodes. It contains 
tables showing current values, weld metal 
characteristics, deposition data, hea treat- 
ment and applications of stainless and alloy 
products of the company 





Electric Control 

General Electric Company, Schenectady, 
New York, has issued publication GED-972A, 
an eight-page booklet giving the complete 
story on Thy-mo-trol, the new G-E electronic 
control system for the operation of direct- 
current motors from alternating-current lines. 

Containing photographs, a simplified chart, 
and diagrams, the publication tells how the 
Thy-mo-trol system not only provides stepless, 
wide-range speed control, but also performs 
the additional functions of starting, acceler- 
ating, protecting, and stopping d-c motors. 

The single-dial speed control is discussed, 
and four typical Thy-mo-trol applications are 
given to round out the booklet. 


Control Devices 

The Brown Instrument Company, Wayne 
and Roberts Avenues, Philadelphia, has is- 
sued Catalog No. 8301, ‘‘Industrial Control 
Devices.”’ The first few pages are devoted to 
fundamentals of automatic control, The three 
classes of automatic control, electric, pneu- 
matic and combined electric pneumatic, are 
fully described 

The 56-page catalog has been written for 
both the engineer and the layman. Photo- 
graphs illustrate 44 industrial controls and 
safeguards such as temperature controllers, 
pressure controllers, humidity controllers, float 
switches and combustion safeguards. Complete 
specifications and informative details are given 
for all types. 


Cleaners 

Ideal Commutator Dresser Company, 1274 
Park Avenue, Sycamore, Illinois, has prepared 
a 4-page bulletin, describing its combination 
“3inl’’ cleaners. The units may be used as 
vacuum, as blowers or for spraying and are 
recommended for keeping equipment clean and 
for cooling machine while in operation. 


Squeegee Pump 

Downington Manufacturing Company, Huber 
pump division, Downington, Pennsylvania, has 
a folder of six pages giving full description of 
its new type pump, designated as a squeegee 
type. The new design in pumping consists of 
a flexible rubber tube which is alternately 
squeezed and released in a rocking, squeegee 
manner so that the liquid or gas is breathed 
into and out of the tube 


Rubber Hose 

United States Rubber Company, Rockefeller 
Center, New York, has issued a new hose 
manual, “Eight Plies of Useful Information."’ 
The book is in the form of an enlarged section 
of hose with each page representing one ply. 


Creep Stress Data 

The fabcock & Wilcox Tube Company, 
Beaver Falls, has compiled the latest creep- 
stress data on B&W Coroloys and other tubu- 
lar materials for high temperature service on 
a technical data card, TDC-102-B. It is availa- 
ble by writing the company. 


Automatic Control 

Mason-Neilan Regulator Company, 1182 
Adams Street, soston, has released a new 
general catalog, No. 41, which describes many 
of the standard items in the Masoneilan 
line. Both pictures and diagrams are used to 
show workings of equipment. Technical in- 
formation is included in the text, 


Rubber Base Compounds 

Primoid Products Corporation, 103 Park 
Avenue, New York, has issued a new bulletin 
describing its rubber-base compounds, de- 
signed for stopping leaks and seepage through 
brick, concrete and other types of masonry 
walls. When applied to metal the products 
will prevent corrosion or rusting. 


Products 

Koppers Company, Tar and Chemical divi- 
sion, Koppers Building, Pittsburgh, has pub- 
lished an eight-page folder which summarizes 
all of Koppers’ important products, plants and 
services. The list ranges from Koppers coals 
and coke to light oil plants and purification 
systems; from valves, castings, forgings, cou- 
plings and piston rings to roofing, tar-base 
paints, and pressure-treated timber products. 
Two pages are devoted to the uses, technical 
description and characteristics of tar acids, 
tar acid oils, and coal tar solvents. 
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LET THE TIGHT-ROPE 
WALKERS WORRY 





‘Used to be a worry wart, I did, on how to get 
inverted traps to work. Buckets balanced, traps 
would spit and dribble. Then 
I discovered Strong Traps 
with their patented anti-bal- 
ancing device. Further down 
the bucket goes, the wider the 
vent. Let the tight-rope walk- 
ers worry about balance from 
now on. I’m sticking to fast- 
action, anti-balance Strong 
Inverted Traps.” 

Write for Bulletin 63-RS on Strong Steam Traps 


STRONG 


STEAM TRAPS 


The Strong, Carlisle & Hammond Company 
A 1392 West Third Street, Cleveland, Ohio 


STRONG 
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BUTANE-PROPANE 


i GASES 
B O O K ‘ SECOND EDITION 





utane - Propane Gases 
SECOND EDITION—(Revised, September, 1938) 


Feature Contents of this Complete 


Reference Work 


CONTENTS: Semi-Bulk Distribution; Use of Butane 

in’ Buses; Combination Propane Operated Utility 

Plant; Use in Internal Combustion Engines; Design 

and Installation of Storage; Supply from Petroleum 

PRICE Refineries; Engineering Data on the Lower Olefins; 

‘ Domestic Appliance Testing and Utilization; Eco- 

$5.00 nomical Comparisons with Coal, Oil, Electricity, 

ss Producer Gas, Manufactured Gas; Town Plants; Manu- 

A Copy. facture from Natural Gas; Special Uses; Volume Cor- 

rection Factor; Transportation; Use with other Gases; 

. Analysis and Testing; Properties of Mixtures; Bottled 

Send Check Gas Distribution; Bibliography; Central Plant Directory; 
to Catalogue Section. 


GULF PUBLISHING COMPANY 


P. O. BOX 2608 HOUSTON, TEXAS 
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No liquids, vapors or gases...nothing under pressure 
...in the all-metal thermometer. Just one movable all- 
metal part, encased in a stem of stainless steel. Nothing 
to leak, nothing to wear. Fewer opportunities for trouble. 

And it’s far simpler to mount the all-metal ther- 
mometer, too; for no corrections are ever necessary... 
regardless of the stem length. In addition, its rugged 
construction minimizes the possibility of inaccuracies 
or damage from shock or over-ranging. 

WESTON all-metal thermometers are guaranteed ac- 
curate within 1% over the entire scale, and are avail- 
able in types, ranges, scale diameters and stem lengths 
to suit many industrial applications. 

A bulletin containing complete information is avail- 
able. Weston Electrical Instrument Corporation, 655 

Frelinghuysen Avenue, Newark, 
New Jersey. 


WESTON (all-metal) 
Laboratory Thermometers 


The practical lab thermometer. Has 





large, easy-reading scale. Stainless steel 
construction. Accuracy, 12 of 1% over 


the entire scale. Ask for bulletin. 
‘ 


f 


WESTON 21 bterAt 


THERMOMETERS 
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"SS MOOTH-ON || 


Cracked evaporator shell. 
Repair patch covers crack. 








SMOOTH-ON \ 
f_\_ 
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Repair to cracked header 








Today, more than ever, it is essential to 
make equipment repairs quickly and 
securely to avoid interruption to refin- 
ery processes, With Smooth-On No. 1, 
you can seal cracks in machinery cast- 
ings, stop leaks in plant apparatus, pipe 
lines, etc., and tighten loose parts of 
equipment speedily, without dismant- 
ling apparatus and without requiring 
new parts. Smooth-On applications re- 
quire no heat or special tools, A time- 
proven specialty, used by thousands of 
engineers and maintenance men for 45 
years. 


Get Smooth-On No, 1 in 
7-oz., 1-Ib. or 5-Ib. can or 
in 25-Ib. or 100-Ib. keg from 
your dealer, or if necessary 
from us. For your protec- 
tion, insist on SMOOTH- 
ON, used by engineers and 
repair men since 1895, 


170 Diagrams and concise simple instructions 
for ingenious practical repairs to plant equip- 
ment and structures. The suggestions in this 
helpful manual will frequently save much 
valuable time and avoid the replacement of 
costly apparatus. Every engineer and main- 


tenance man should have a copy. Sent FREE 
if you fill in and mail the coupon. 























Send the coupon TODAY to be sure to 
receive your free copy. 


SMOOTH-ON MFG. CO., Dept. 11 
70 Communipaw Ave Jersey City N J 


Please send SMOOTH-ON HANDBOOK 


Do it with 
SMOOTH: 


160 
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* Indicates that detailed information on the manufacturer's products 
or services may be found in the 1941 Edition of The Refinery Catalog. 
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THE GULF PUBLISHING COMPANY 


OlL BOOKS 


The knowledge gained through years of work and 
study by some of the most capable men in the oil 
industry is set down in the various oil books pub- 
lished and sold by The Gulf Publishing Company. 
For information on oil books see pages 76, 105, and 
478 of the 1941 Edition of the Composite Catalog of 
Oil Refinery Equipment. Catalog of oil books fur- 
nished upon request. 


P. O. BOX 2608 HOUSTON, TEXAS 
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STEEL ROLLS INTO ACTION 


at ats 


Flat steel plates rolled and fabricated 
into finished products for American 
refineries is all in a day’s work at 
the Houston and Dallas plants of .. . 


WYATT METAL & BOILER WORKS 
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